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« This icon invite* you to visit the internet tor more Mmn*» 

> mon resources, more ideas for your own classroom innovations. 

- The online version of this publication will help you get started. 

' Visit cnc.oryfocus/realwoHd 

Update; Around the Clearinghouse and the Nation 

This muon features educational ne«t. editorials, essays, classroom stones, and 
columns on topics of interest to classroom innovators. 

^JwndCurriculum: Getting Real nith our Students 
by Annette Thorton 

Innovators' Forum Onlino . 

l^dcipate in ENC's discussion for all those interested in educational 

improvement. 

ENCs Partners 

6 Summit on Science 

ENcJohts^a sweeping effort to publicize the need for science 
literacy for everyone. 

B Eisenhower Regional Consortia and ENC Demonstration Sites 
Check here for complete contact information for ENC s primary 
partners. 

10 ENC in Action 

In on the Ground Floor: 

ENC Helps One School Get ojf to a Good Start 

BTCCtaUnc helps make Internet information more manageable for 
this Missouri science teacher and his colleagues. 

11 Using the Internet 

Designing a Classroom Web Page 

- be - «*»«< «* » —« ““ 

and home. 

HSt,ts msssaffla*? 

; strate their enthusiasm. .. *»# 
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Focus on Mathematics ancl Science in the Real World 
Thu seat un presents articles on the theme o/ rht- issue. 

IS Real-World Learning: 

.•( Necessity for the Success of Current Rejorm Efforts 

hr Robert E.Yager . 

This leader in science education remind'" teachers that all 
children start out lull of curiosity and emotions about the 
world around them. Fostering this in the classroom setting 
is an important challenge. 

20 Exploring Science Through the GLOBE Program 

hr Kar Berglund 

A Man-land clcmentarv teacher shows that lourth graders are 
not too voung to join older students in prosiding scientific data 
that inform Internet users all over the world. 

23 Cockatiels to Kittens: 

Animal Behavior in the Real World 

bv Leah M. Alelber .. . . 

An informal education specialist at the Natural History Museum 
of Los Angeles County describes how pet investigations can pro- 
vide a chance for children to study animal behavior. 

26 Mathematics Projects that Foster 

a Critical Look at Our World 

by Fanny Sosenke 

This Indiana teacher asks seventh graders to solve practical 
problems that require Internet research and critical thinking. 

30 Water on the Web 

by brute H. Munson. George £. Host. Cynthio .1 Hagley, 

and Richard P.Asler , 

Internet data on water quality in Minnesota can serve as a basis 
for real-world science in classrooms all over the country. 

I 



39 Design Challenges Propel Earthly Problems 
Into Orbit 

by Anne Ireland 

The director for Educational Materials Development for 
the Challenger Center for Space Science Education 
describes standards -based activities that bring the excite- 
ment of space exploration into the classroom. 

42 Math from the Toy Store 

br Robi.s Cohen _ 

Use of scaled replicas make learning about ratio and pro- 
portion fun— and meet New York state standards- -in this 
teacher's middle school mathematics c l asses. 

43 Hunting for Asteroids, Comets, and Novae 

by Dermis Erldaon 

This Chicago teacher shows how you can empower your 
students with the tools and techniques that could make 
them famous and mavbc save humankind from extinction. 




Focus on the Collection 

This section presents abstracts of matenalsfrom the tAC 
Collection chosen to illustrate this Issues theme. 

46 Resources to Help You Bring the Real World 
Into Your Classroom 

by Terete Herrera and Carol Damian 

47 Featured Resources 



33 Architecture: 

An Across-the-Curriculum Project Connects 
to the Community 

by Uesa Schmeder ... _ 

An art teacher in Missouri describes an award-winning project 
that helps elementary students look at their community with 
more awareness. 

35 Aqvaponics Encourages fourth Graders 
to Eat Their Vegetables 

ISS^Sdents in Pennsylvania eat the results of their sci- 
ence lessons. You can’t get much more real world than that. 

36 Using Technology and Real-World Connections 

to T*ach Secondary Mathematics Concepts 

by Hollyljnne Stohl Drier. Korn Al. Dawson, and Joe Gorofolo 
Some specific advice on how to use Internet data to make math 
relevant to students, 

v 
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Beyond Curriculum: 

Getting Real with our Students 

by/ \nncucThorsoi 

When tw launched C.VC focus: A Magazine for Classroom Innmvtors more than a 
year ago, an important goal was to fill the publication with articles written by 
teachers’. The problem, wc thought, would be encouraging these busy people 
lo find time to write. Apparently, as this issue illustrates, finding the right topi 
is the key. As soon as we announced the topic Mathematics and Sdcncc in the 
Real World, we were deluged with inquiries — and articles — from classroom 
teachers. 

Anyone who understands teachers knows why connecting mathematics and sci- 
ence with the RcalWoTld interests them so mucLTeachera strive to put the 
needs of their students first, and that means trying to make what happens In the 
curriculum relevant to their lives. Teachers’ interpretations of ways to accom- 
plish this arc illustrated in the articles you will find in this issue. 

Approaches are varied. Leah Mclber shows liow primary grade children cart > 
study animal behavior by observing their pets (page 23), while Fanny Soscnkc s 
middle schoolers plan a vacation budget (page 26). Lie* Schroedcr s student 
use digital cameras to analyze the architecture of buildings in their community 
(page 33), and the fourth graders in Crystal McGee’s class use aquaponics 
to grow their own vegetables (page 35). 

Anne Ireland (page 39) and Dennis Erickson (page 43) help students 
experience the vast reality of outer space, while Robin Cohen s students learn 
ratio and proportion through hands-on work with toy miniatures (page 43). 

A number of teachers felt that the Internet connects the real world to the class 
room. Kay Berlund shows how her fourth graders contribute data through the 
GLOBE program (page 20). Bruce Munson <nd cohmi .describe a w* srte 
they dcsignederocdaUy for science teachers (page 30), and Hollylynnc Dncr 
and colleagues suggest ways to use Internet data to teach mathematics concept- 
(page 36). 

Part of our process for defining this and other ftcus topics is through toion 
with ENC’s teacher advisory group, which meets for dinner at our offices 
about once a month during the school year. When we asked the group to tell 



Let uj know how ENC can serve you by calling or sending a message 
via email or US mail to the following departments: 

General Information Aequlittlort* 

Telephone: (614) 292 -8389 
Email: submitQenc.org 



Hours: 



Monday-friday: 
8a.m.*Sp.m. ET 
Toll free' ( 800)621*5785 

Telephone: (614)292*7784 
Fax: (614)292*2066 

Email: inftyQenc.org 



Publishing 

Te/eonone: (614) 292*0249 
Emai- editorQencorg 



Technical Help Desk 

Telephone: (614)292*9590 
Email: helpQencorg 



For the most up-to-date Information on our latest projects, 
visit ENCs web site: encorg 

BESTCOPY AVAILABLE 



H 



9 



Reference Desk 
Telephone: (614) 292-9734 
Email: fibraryQenc.org 



ERIC 



hflMaiffBHaaaa 



Touted by DynEDRS 



us what Mathematics and Stiencc in the Rial World meant in them, their 
ideas were similar to those nf the teachrrs who had contributed articles to 
the magazine. 

However, group member jnan Smith, who teaches in Westerville* Ohio, 
took our request one step further: she asked her second grade Mudr-nts at 
Emerson Elementary School to do a >ickvvriie" in their Learning Logs 
on what the real world meant to them. One child echoed the umici lying 
message of many of the teachers: 

The red world is what we live in. It is our home. 

There is no place like it in the universe. It's the only 
planet that has plants or animds. It is a cool place.-Alex 

But manv of these seven-year-old* haddifTcrent perspectives. Here arc 
some excerpts: 

The real world means if you steal something you can get 
arrested. But if you steal something when you are a kid. 
you can't get arrested... The red world can be rough. In 
the red world you can get hurt and arrested.-Matt 

.. .you have to be redly responsible. You are here for a 
reason-to be a good person and make people feel better 
and help another persoa-Emily 

I think the red world means get with the action. Also 
cjofi't go on your own little cloud in your own little 
world... Do what you are supposed to be doing. Find your 
brain and use itf— Olivia 

...when you are young you are not in the real world 
because you dways get another chance, but when you 
are a grownup you don't get another chance... When you 
are young you are in an oasier world.— Mike 

I think the real world is like a place for grownups 
because when you are little you are in the liitle world and 
you go to school and learn from your mistakes. Then 
when you grow up that's when you are in the real world, 
and when you are in the red world you go to work and 
have kids.-Alyssa 

I think the red world is something that is not in your 
imagination. Like if you thought that there was a monster 
under your bed in the red world there isn't Or if you 
thought dogs could talk, in the real world dogs can not 
talk. So I think that the real world is what is happening in 
your real life, and not your iraagtnatioa-Sarah 

The real world raeans-.a planet that we live on...the real 
world is the only place that you learn how to do math 

problems.— Keaton 



I think the red world means thot you... can t always 
depend on someone to be there when you need some help. 
It also means you ccn get in more trouble. When you are in 
the real world you aren't in the kid world or the baby 
world-Heather 

I think the real world is a grownup world not a child s 
world. I also think that no one looks after you.. You can t 
count on your teacher to tell you if it i3 right or wrong. 

You have to figure it out on your own.-Brooke 

Mavbc some ol' these real-world concerns arc beyond the scope of our 
curricula. But I think most teachers would agree that wc need to listen 
and be aware. In the meantime, perhaps wc can help more ol our children 
share the view of this very wise second grader 

This is a story about what the real world means to me. 
The red world means tome-notan easy life, but not a 
hard one-a kind of between like life. I think the red world 
is not supposed to work out the way you want It to afl 
the time. To be in the real world is not to daydream. It Is 

to be awake and alert In the red world if you want to do 

something new then go there and do it your way. Try 
some new stuffl-Lauren 



Calling All Classroom Innovators: 

WRITE FOR ENC! | 

ft 

ENC invites readers to contribute articles j 

for upcoming issues of ENC Focus: 

A Magazine for Classroom Innovators. 

Topics and Deadlines: 

The Standards-Based Classroom 
Submissions due September 1, 2000 

Literacy in Mathematics and Science 
Submissions due December 1, 2000 

New Horizons in Mathematics 
and Science Education 
Submissions due March 1, 2001 

fcp/cs and deadlines subject to chenge without notice. 

Writers' Guidelines are on page 22. 
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While no one has answers for all the issues facing educators today, 
progress a possible when classroom innovators, like yourself, exchange 
ideas. 

To make such an exchange possible, the online version of ENC Focus: A 
Magazine for Classroom Innovators (enc.org/focus/) features an electron- 
ic Innovators' Forum. Readers are invited to send concerns and com- 
ments via email to editor@enc.org. Selected messages will be published 
online, and of those, a few will appear here, so that readers of the print 
version of the magazine an participate. 

Since an upcoming issue of ENC Focus is on the topic of Educational 
Equity, we particularly invite responses to this message: 

Dear Innovators, 

I think It is true that girls often hang back in mathematics and sci- 
ence for fear of alienating the boys. I find that my high school girls 
excel in math and science, but we are an all girls' high school. Many 
of these girls come from our co-ed elementary school where they 
have been accelerated in math and science. 

I do know that our parents are involved and expect the students 
(both boys and girls) to do well and go on to four-year colleges. Our 
teachers also expect everyone to do his/her best, and they will not 
let someone slack off for social reasons. 

Maybe what needs to be done is to educate parents and teachers so 
they don't impart these negative ideas in the girls' heads. Girls don't 
learn that they "can't do" math on their own; someone had to 
plant the seed of doubt. 

PatPietruszka, Moth Teacher and Technology Coordinator 
Nardin Academy * 

Buffalo, New York 



Summit on Science 

ENC joins in a sweeping effort to publicize 
the need for science literacy for everyone. 

by .SffwU'tfuicr. l:NC Collaboration 

The m i il for true reform in science education in the United States 
creates a constant stream of dialog. Corporations, politicians, educators, 
parents, students, and communities as a whole arc clamoring for the 
“right” answer to making education more relevant to the needs of our 
society. Fueling this dialog are various indicators, such as results onTJMSS 
(Third International Mathcmatkx and Science Study) and other data, that 
show US students lagging l>chind their counterparts in oilier countries In 
mathematic and science learning. 

Many groups and individuals have offered possible solutions for systemic 
educational reform, but no one corporation, organization, or professional 
society has the resources to insure that their initiatives reach every school 
or even every district. The answer may lie in a national awareness pro- 
gram that helps to spur local efforts throughout the country. 



Please keep in mind that Innovators' Forum offers a way for you to dis- 
cuss issues with other classroom innovators. You can get information 
and answers to many educational questions from ENCs Information 
Services Department. Contact them by email library@enc.org or tele- 
phone (614) 292*9734, 

When you contribute to Innovators' Forum, please include your full 
name your title or the grade you teach, the name of your school or dis- 
trict, and your city and state. Please note that comments selected for 
publication may be edited for brevity and clarity and that by submitting 
them you are giving permission for your comments to appear in both the 
print and the online versions of this publication. 

Again theENCFocusemailaddressiseditor@enc.org. Or send your corn- 
menu by mail: Focus Editor, ENC The Ohio State University, 1929 Kenny 
Road, Columbus, OH 43210-1079. If you send a letter, please include 
your telephone number so we can contact you if necessary. 
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Summit on Science is such a program. 

Summit on Science (SOS) is a collaboration of corporations, non-profit 
organizations, and government agencies, whose goal is to promote the 
importance of science literacy. The first-ever integrated approach of its 
kind, Summit on Science is a massive effort to bring sdenoe literacy to 
all people. 

The SOS collaboration boasts some of the most prominent leaders in sci- 
ence educational reform in the United States today. See sklebar for a 
complete list. Eisenhower National Clearinghouse is proud to be a part- 
ner in the SOS effort. ENC will provide assistance in selecting exem- 
plary sc i e n ce curriculum resources and disseminating information about 
quality science-related web sites. 



Summit on Science Is spearheaded by Sdenee Soviet, a Wadtfoj|toti.OC-based non- 

profit organization, Founded In mi. Mo*e Sente Bom of th^ 

ssssss»sassaM5& 

Science and Engineering Fair, and the Discovery Young Sdentbt Challenge, Science 
Service encourages student* parents, teacher* and communltlts to eipte 1 ...avast 
weridofsdanet. For mote WWMBMibout Sctow Stetewfiwwwsoseraorg. 
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SOS members have keen meeting since \ n» plan 
national events that will *or\c a.? a call to attion for science 
education reform. On February 16, 2000, SOS announced 
plans at a press conference held at the Hardy Middle School 
in Washington, DC. National Academy of Sciences 
President Bruce Alberts, Nasdaq Stock Market President 
Alfred Berkeley, Nobel Laureate Leon Lderman, and 
sports and enter tainment stars were on band to outline these 
SOS events: 




Alfred Berkeley 



. Official Kick-off. Summer 2000— Summit on Science is scheduled to com 
mencc in conjunction with the annual National Governor's Conference in State. 
College, Pennsylvania. Since education is always a key issue for state govern- 
ment, it is fitting that governors from each state help announce and highlight 

SOS. 



• Community Awareness Month, October 2000-More than 500 aquariums. 
2005 , science and technology centers, and museums will open their doors to 
help 'promote science literacy. This month-long campaign will communicate to 
the general public that sdence literacy is not only important, but it is also easily 
accessible. 



•The Summit, November 20, 2000— Tlic actual Summit, to be conducted as a 
town meeting, will offer parents, educators, corporate leaders, and organisation 
representatives an opportunity to openly discuss issues in science literacy. The 
focus of the Summit is to issue a national call to action and to encourage imple- 
mentation of this avtion at the local level. 



• Give Smart, Give Sdence, December 2000-Thc Give Smart, Give Sdence hoi 
iday campaign will publicize how gifts of educational toys and books can cncour- 
age science learning. 



SOS is a national program that trill focus on local results. Every community trill be 
encouraged to work to create true educational reform— the land of reform that is felt 
by those who need it most 



for more information about Summit on Sdence, visit the SOS web site at www.sum- 
mitsdence.org • 



Summit On Science Partners 



Clvk/Corporatt: 

Bayer 

Bridges Intellectual Development Systems, me. 

Carway Communications 

Community of Science 

Discover 

Intel 

Lockheed Martin 
Lucent Technologies 
NASDAQ 

National Alliance of Business 
Popular Sdence 
Prentice Hall 
Senator Robert C. Byrd 
Siemens 

US Department of Education 
US Department of Energy 
US Department of TVamportation 
Weinberg Harris A Associates 



American Association for the Advancement of Sdence 
American Association of Colleges for Teacher 

Education . 

American Association of Physics Teachers 
American Chemical Sodety 
American Psychological Association 
American Zoo and Aquarium Assodation 
ASPIRA Association 
Association of Women In Sdence 
Afsodatlon of Science-Technology Centers 
Center for Excellence In Education 
Council on Competitiveness/ Internet Learning 
Network 

Dietrich W. Botstiber Foundation 
Elsenhower National Clearinghouse 
Electronic industries Foundation 
Institute for Advanced Study 
UNCT Coalition 
Living Classrooms Foundation 



Mentor 

National Academy of Engineering 
National Academy of Sdence* 

National Research Council 
National Aeronautics and Space Administration 
National Auodatlon of Biology Tcadter* 
Matinn.il fnneortium for Soedellzed Secondary 
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ENC Partners ; 
Eisenhower 



n ^ Consorti 
^ea/c D emo Sites 



la 




Appalachian Region 

Kentucky, Tennessee, Virginia, 
West Virginia 



Elienhowcr Regional 
Mxth/Sdence Coruordum at AEL 
Pam Buckiey, Director 
1700 North Moore Street, Suite 127S 
_ Arlington, VA 22209 
g Toll-free: (800)624-9120 



Fax: 


(/03) 276-0266 


Email: 


budrieyp 0 ael.org 




aelinfofiaeLorg 


URL 


www4cl.org/eisen 




George Watson 
Marshall University 
Room 101 Jenkins Hail 
Huntington, WV 25755 
Phone: (304) 696-2874 

Fax: (304) 696-6221 

Email: watsonQmarshall.edu 



Mid-continent Region 

Colorado. Kansas. Missouri. 
Nebraska. North Dakota, 
South Dakota, Wyoming 



c . Elsenhower High Plaint Consortium 
§; for Mathematic* and Science 

IS; John Sutton, Director 
0 : Mid-continent Regional Educational 
S’ Laboratory 

o’ 2550 South Parker Road. Suite 500 
Aurora. CO 800t4 
i Toll-free: (800) 945-6387 

Far (303)337-3005 

Email: jsuttonOrTKrel.org 

URL: www.mcrel.org/hpc 




John Ristvey 

Eisenhower High Plains Consortium 
for Mathematics and Science 
2550 South Parker Road, Suite 500 
Aurora, CO 80014 
Phone: (303) 337-0990 

Fax; (303) 337-3005 

Toll-free: (800)949-6387 



Far West Region 

Arizona, California, 
Nevada, Utah 



VVwtEd Elsenhower Regional Consortium 
for Science and Mathematics Education 
ArtSussman, Co-Director 
Steve Schneider. Co-Director 
730 Harrison Strett 
San Francisco, CA 94107-1242 
phone: (41 $) 241-2730 

Far (415)241-2746 

' Email: asussma0wested.org 

program: werc0wested.org 
URL: www.wested.org/werc* 




ot Anne Malley 

Biodiversity Resource Center 
California Academy of Sciences 
§• Golden Gate Park 
San Francisco, CA 94118 
Phone: (415)750-7361 

Far (415)750*7106 

Email: amalley 0 cas.caJacademy.org 



North Central Region 

Illinois, Indiana. Iowa, Michigan, 
Minnesota, Ohio, Wisconsin 

Midwest Consortium lor Mathmrwtla and Selanoa 
Education 

Gil Valdez, Director 

North Central Regional Educational Laboratory 
1900 Spring Road. Suite 300 
Oak Brook. IL 60521-1480 
Phone: (630) 571*4700 

Fax: {630)5714716 

Email: valdez 0 ncrel.org 

URL www.ncrel.org/msc/mschtm 




Susan Dahl 

Fermi National Accelerator Uborato 

S " LedermanSdenceEducationCenter 
PO BOX 500, MS 777 
Batavia. R. 60S1(M>$00 
Phone: (6*1) 840-3094 

Fax: (630)840-2500 

Email: sdahi0fnal.gov 



2 
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Mid-Atlantic Region 

Delaware, District of 
Columbia, Maryland, 

New Jersey, Pennsylvania 

Mid-Atlantic Elsenhower Consortium for 
Mathematics and Sdenc* Education 
Keith M. Kershner. Director 
Research for Better Schools 
444 North Third Street 
Philadelphia, PA 191234107 
Phone: (215) 574-9300 ext 279 

Fax: (215) 574-0133 

Email: kenhfter0rbs.org 

mathsci©rbs.org 
wwwjbs.org 




Northeast and Islands Region 

Connecticut, Maine, Massachusetts, New 
Hampshire, New York, Rhode Island, 
Vermont, Puerto Rico, Virgin Islands 



URL 



Visit enc.oi 



a I Karen Etinich 

£1 The Franklin Institute Science Museum 
222 North 20th Street 
Philadelphia. PA 19103 
Phone: (215)448-1338 

Fax: (21$) 448-1274 

Email: keHntchCfi.edu 

URL: www.fi.edu 



Elsenhower Regional Alliance 
for Mathematics and Sdtnee 
Education Reform 

Mark Kaufman. Director 
TERC 

2067 Massachusetts Avenue 
Cambridge, MA 02140 
Phone: (617)547*0430 

Fax: (617)349-3535 

Email: maricjcaufmaneterc.edu 

URL ra.teftedutollianctibubhome.htm! 




Molly Singsen 
Regional Afliance/TERC 
2067 Massachusetts Avenue 
Cambridge. MA 02140 
Phone: (617) 873-9725 

fax: (617)349-3535 

Email: motlyjslngsentitercedu 



r* 
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consortium 



Contact the Eisenhower Consortium or ENC Demonstration Site that serves 
your state for assistance in improving mathematics and science education. 



Northwest Region 

Alaska, Idaho, Montana, 
Oregon, Washington 



i 



Science and Mathematics Consortium 

for Northwest Schools 

Ralph T. Nelsen, Director 

Columbia Education Center 

171 NE 102nd Street 

Portland, OR 972204169 

Phone: (503) 760-2346 

Fax: (503)760-5592 

Email: ralphScoi-ed.org 

URL wvvw.colH 2 d.org/smcnws 




«l Kristen McCowan 
-Si Information Saence Hall 
oj Oregon Museum of Science 
Ej and Industry 
•SI 1945 5E Water Avenue 
Portland. OR 97214-3354 
! Phone: (503)797-4565 

I fax: (503) 797-4568 



I Email: kam©omsi,edu 



Southeast Region 

Alabama, Florida, Georgia, 
Mississippi, North Carolina, 
South Carolina 



E 

3 

I 



Elsenhower Consortium for Mathematics 
and Sdenct Education at SERVE 

Francena Cummings, Director 

1203 Governors Square Boulevard, Suite 400 

Tallahassee, FL 32301 

Phone: (850) 671-6033 

Fax: (850)671-6010 

Email: fdc3S30egamet.aCTiifcu.edu 

URL www.serve.org/Eisenhower 




B 



o 



£ 



•a 



Ed Anderson, Regional Coordinator 

Metro Atlanta Georgia Youth Science 

& Technology Center (GYTSO 

PO Box 54244 

Atlanta, GA 303Q8 

Phone: (404)589-6008 

Fix: (404) 589-0032 

Email: edandeisondmlndspring.coir 



Pacific Region 

American Samoa, 

Commonwealth of the 
Northern Mariana islands, 
Federated States of Micronesia, 
Guam, Hawaii, Republic of the 
Marshall Islands, Republic of Patau 




Pacific Mathematics and Science 
Regional Consortium 
Paul Dumas, Director , 

Pacific Resources for Education 
and learning 

1099 Alakea Street. 25th floor 
Honolulu, HI 96813 
Phone 
Fax: 

Email: 



.r Alice Borja 

** Pacific Mathematics and Science 
w Regional Consortium 
E PREl Guam Service Center 
5 PO Box 326359 . 

Hagatna, GU 96932-6359 
Phone: (671)475-0215 ext. 133 

Fax: (671)478-0215 

Email: borjaaOprel.org 



URL 



(808)441-1300 
(808) 441-1385 
dumaspOprei.org 
askmathidOprel.org , _ . 

w 3 .prelhawaii.edu/programs/MS/math-sccncciTtmi 



Southwest Region 

Arkansas, Louisiana, New 
Mexico. Oklahoma, Texas 




Elsonhower Southwest Con sortiu m 
for the Improvement of Mathematics 
and Science reaching 
Steve Marble, Director 

Southwest Educational Dewlopment laboratory 
21 1 East Seventh Street 
Austin, TX 78701 
Phone: (512)4788861 

Fax: (512)476-2286 

Email: sdmasttisedl.org . 

URL vvww.sedi.0r9/pitlfccirnast/welc0me.html 



PtilIBp Ejglln 

Southwwt Consortium for the 
Improvement of Mathematics and 
Science Teaching (SGMAST/SEDL) 
211 East Seventh Street 
Austin. TX 78701-3281 
Phone: (512)475-6861 

Fax; (S12) 476-2286 



Eisenhower National Clearinghouse 
for Mathematics and Science Education 



Columbus, Ohio 

e! Gail Hoskins 

Eisenhower National Clearinghouse 

f t The Ohio State University 
1929 Kenny Road 
<8 Columbus, OH 4321 0-1079 
■ Toll-Free: (800)621-5785 
Phone: (614)292-7708 

: Fas (514)292-2066 

Email: ghoskinsOenc.org 




Efienhowar Notfonof 
Otiflringhouse 



URL encorg 
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ENC Capital Collection 

Washington, D.C. 



Shirley Oelaney-Butter 

The George Washington university 

Instructional Media 8 Materials Center 

Geiman Library Room 806 

2130 H Street, NW 

Washington. DC 20052 

Phone: (202)994-7048 

Fax: (202) 994-4520 

Email enctigwh2xircgwu*du 

URL wwwgwu .eduMmmc/ 



& Demonstration Site 
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ENC in Action 

In on the Ground Floor: ENC Helps One School 

Get off to a Good Start ENC Online helps make Internet information more manageable for this science 

teacher and his colleagues. 




1 teach general science to a mix- 
ture of sixth and seventh grade 
students at Southwest Charter 
School, a newly formed school in 
Kansas City, Missouri. As anyone 
in a similar position will surely 
agree, teaching middle school 
science has its own peculiar 
quirks and challenges, and 
among those challenges is finding 
lessons and activities that can 
engage the very active mind of a 
middle schooler. 

We decided that to be most effective, we should organize the school 
Into grade- level teams consisting of core teachers. We use Mode 
scheduling so that our elective teachers can teach classes for both 
teams, filing a block schedule also allows us the flexibility to man- 
age project-based learning. 

Each quarter, students become involved in a thematically linked 
project involving their core and elective classes. This year, 
dents' projects included tracing their ancestors as they >mmigrat«ito 
die United States. In another project, designed to coincide with the 
Mars Polar Lander, students imagined and modeled "'Hat it would be 
like if they, as adults, were to design a colony on Mars. Each project 
culminates in a Qualitv Night when family members and the publ.c 
are invited to hear our students present their project displays. 

Pulling all of this together while simultaneously openings new school 
was a challenge, and%uite frankly itstill is. H^ °n«^n 
particular— the Internet— has made an incredible d^ereneem the 
qualitv of materials students have access tolthasalsoprovideda 
wealth of information that has been in valuable helping us as faculty 

figure out what we were (and are) doing. 

Because of the awesome amount of information on the Internet, a 
certain degree of organization or structure is necessary to manage 
1, This is where the ENC web site (enc.org) has been most useful 
for us as individuals working in our content areas and also as a 
team collaborating on our projects. 

Through various links from ENC Online, we have access to the 
Show-Me standards for mathematics and science. Wc can also find 
appropriate lesson plaas or activities for our grade levels. 



b\ Bob Riddle, science Teacher. Kansas Ciii. Jfiwuri 



In addition, our facultv often engages in discussions and debates 
about issues such as classroom strategies, scheduling, and, especially, 
assessment. Some of the resources that 1 use as “ammunition during 
these discussions are materials that I find through ENC s web rite 
especially ESC focus articles and reprints of current and past articles 
from a varietv of educational publications. 



Visit cnc.org to explore the ways ENC Online can help you 

invourwork! $ 



In addition to teachmg science at Soudmea Charm School, Bob Biddle 
also antes Scope on the Shafer SSTYs Science Scope magazine: he a alto 
the editor of the online astronomy nens/toerQue tal m the Current Sides 
(w ini .current; Z:r. com). 



Contact him: 

Bob Riddle 

Southwest Charter 5chooi 
712 E. 69th Street 



Kansas City, MO 641 SI 
(816) 363- 1694, ext 38 




See Your Story on this Page! 

Do you hove a story about how you used 

ENC products or services? Please email lit to 
vis at editor@enc.org or moil to Focus Editor. 
ENC, The Ohio State University, 1929 Kenny 
Road, Columbus, OH 43210-1079* 



Visit enc .org^/ 
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Using the Internet 



Designing a Classroom Web Page 

Creating your own web site is worth the effort. Here are some tips. 



hr Kimbcriv S. Rocmpler, Instructional Resources 



How Does It All Work? 



Having an understanding of how the World Wide 
Web works is helpful when creating your own web 
page. Here are some of the basics. 

The Internet is a giant computer network that con- 
nects other computer networks. The World Wide 
Web (WWW) Is a collection of electronic documents 
that combine text gmphics, multimedia, and links 
between files. This linking between files creates a 
giant "web" of easily accessible information. 

Each document on the web, a web page, is based on 
a file that can include text graphics, or other multi- 
media as well as links to other documents. A web 
page is stored on a web server that is connected to 
the Internet and can answer requests made in a par- 
ticular communications language, called HTTP 
(HyperText Transfer Protocol). 

When you access the web, your web browser (e.g., 
Netscape Navigator or Microsoft Internet Explorer) 
retrieves information from the Internet When you 
access a web page, your web browser fires off a 
request over the Internet for a file specified by an 
address or URL (Univei?al Resource Locator). Your 
computer connects to the web server that has that 
file. The file is then transmitted over the Internet to 
your computer, where your web browser displays the 
file 

HTML (HyperText Markup Language) is not a word 
processing tool, desktop publishing application, or 
programming language, but rather strings of text 
called tags that enable the file to be interpreted by a 
web browser. You can use programs such as Notepad 
or WordPad to create and save HTML files. Saving 
text files with an .htm or .html extension will allow a 
browser to recognize it as containing HTML tags. 
Most browsers allow you to view the HTML tags used 
to design web pages. This set of tags, called the 
source code, can be accessed under the View menu 
of your browser. 
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Evcrv dav, the Internet brings together millions of people from all over the 
globe. It can also work on a smaller scale in your school, connecting parents 
and their children, teachers and their students, and parents and teachers. 



A school web site can publish information such as news, calendars, directory 
information, and lunch menus. Families can communicate with teachers via 
email, view student projects and homework assignments, and take virtual 
field trips. Online forums can allow students and parents to exchange ideas 
and opinions and to voice questions, praise, and concerns. A collection of 
web links suggested by the school can guide families to other sites of interest. 



If your schoul is not publishing online yet, you can take the lead by creating a 
classroom web page. Individual homepages created by teachers can begin by 
listing homework, notes, and news, then expand to serve other functions. 
The process of publishing on the web is surprisingly easy and inexpensive, but 
the exact techniques vou will need to use depend on the software and hard- 
ware you have available. This article provides some general guidance to get 
you started. 



Web Access 

The first thing you need is web access— in other words, you have to get 
wired. Many of you already have access through your school. Access at home 
can be achieved through services such as America Online (AOL) or through 
vour local cable company. 



Setting Goals 

The second step is setting goals for your web site. A typical goal for a class- 
room site is to provide better communication between you and the parents o 
your students. What kinds of information would provide that? 

As a parent, 1 know that one piece of information I can use before school 
starts each year is a supply list for my daughter Kelly's class. Last year, when 
she started third grade, the list was sent home via regular mail, but 1 mis- 
placed it 10 minutes after I opened it. 

In addition to basic information, a classroom page could provide a virtual field 
trip so Kelly and i could look at her classroom, thereby diminishing some of 
her nevv-school-ycar ptters. An explanation of her new teacher’s teaching 
philosophv and what she wanted to accomplish over the school year would 
have helped relieve mine. Examples of excellent classroom web pages that do 
all that and more are Mrs. Bogudd'sThird Grade ClassWeb Page and Mrs. 
Silverman's Second Grade Class Web Page (see Recommended Resources 
onp. 13). . 



Creating the Consent of Your Site 

Once vour goals hare been set. you need to create a storyboard a dia- 
gram that specifics what is on each page of the site and how the pages fit 
together. This is the time to decide what links to use between pages in 
vour site and which external links to use. Look at existing sites to get 
ideas on how the designers added navigation tools, graphics, and links 
to other sites. You can imitate successful elements without violating 
copyright laws. 

The next step is to create your site on your own computer. What con- 
tent would be of interest to parents and students? The possibilities arc 
almost limitless. You could include copies of course syllabi, links to 
state and district standards, descriptions of class projects, homework 
assignments, links to district policy documents, student work, links to 
homework and ask-an-expert web sites, and much more. 



In planning your content, be aware that using the names and pho- 
tographs of children on web sites can lead to problems. In her class 
web pages, Mrs. Bogucld uses noms de plume for her students, and she 
does not include pictures of the children on the site. Check with your 
school district for policies regarding this issue. Even if your district has 
no policy, be sure to get parents’ written permission before putting a 
child’s name or picture on your site. 



HyperText Markup language (HTML) 

Web pages are text documents with graphics, multimedia, and links. 

But how is that special formatting and Uniting information stored in the 
text document? It is stored in special strings of text called tags. The 
format of these togs and what each tag means are determined by a spec- 
ification called HTML or HyperText Markup Language. 

\ 

After you have created the content oi your web site, it needs to be con- 
verted to HTML. You can do this in two different ways: you can design 
it from the ground up inserting the HTML tags yourself or use web- 
authoring tools. 

Web authoring tools include HTML editors or WYSIWYG (What You 
See Is What You Get, pronounced wiziwig) editors that require no 
knowledge of HTML. Graphical and multimedia elements, such as 
photos, sound bytes, and video clips, can be added through either type 
of authoring tool. 

HTML editors assist vou with v arious tasks including fast insertion of 
common HTML tags, choice of colors, auto-upload capability, fast 
review modes, and more. These editors handle the management of the 
HTML togs for you. An example of an HTML editor that is available 
for free is BBEdit Lite (for Macs onlvi. 

WYSIWYG editors hide the HTML tags completely and allow you to 
see what the pages look like. This type of tool also allows you to link to 
other web locations without typing the URL or pathname. These edi- 



tors cut, paste, and resize graphics, and create and edit tables and 
forms. Frontpage Express and WEB Wizard (both for Windows only) 
arc wo WYSIWYG editors that arc free to users. Netscape Composer 
combines word-proccssing-like features with a web surfing environ- 
ment. GcoCitics and America Online also offer easy-to-use, fill-in-the- 
blank tools that help you quickly create an initial web page. 1 have listed 
tools that arc free — many more arc available for a fee. 



Going Online and Testing Your Site 

Luckily, server space for small web pages is often either free or inex- 
pensive. Many schools and districts now have their own servers just for 
this purpose. Check with the technology coordinator or staff person 
most likely to know about this before seeking external server space. 

If you are an America Online customer, you can get a limited amount of 
server space included in the fees that you already pay. Cable modem 
hook-ups usuallv provide at least SK of server space at no extra charge. 
GeoGties, the internet’s biggest personal web page publishing site, gets 
you on the web quickly and includes free server space for personal 
homepages. 

Another alternative is HighWired.com, which has made web publishing 
free for schools across the country by developing template-based 
programs, so that knowledge of HTML or FileTransfer Protocol (FTP) 
software is not required. Every department in your school can lave its 
own site, and individual classroom sites can also be created. The system 
allows teachers to post course overviews, policies, syllabi, and projects; 
receive student assignments online; and showcase student work. 
Examples of schools that have taken advantage of this free service 
include W.E. Parker Elementary School in Edgefield, South Carolina; 
Eagles Landing Middle School in McDonough, Georgia; and John 
Glenn High School in Norwalk, California. Go to www.highwired.com 
and click on these schools to sec what this site has to offer. 

Once you have chosen your web service provider, the next step is trans- 
ferring your files to the web server using FTP software. When this 
transfer occurs, your site is online. Akhough this is very extiting.it to 
not the same as the official launch or grand opening of your site. Before 
you really go public, it is very important to test your site thoroughly on 
as many different computers as you can. Try it at home and at school. 
Ideally, the parent of a current or former student should give some 
feedback— after all, that to ; <r target audience. You can also ask pur 
friends to view the site and provide suggestions. (As an alternative to 
going online for your testing phase, testers can look at your ongmal file 
sent to them as an email attachment or on disk.) 



Dus testing will reveal problems that can arise from the ^nstf encies 
found in the web. Different browsers display the same HTML togs dif- 
ferently. Some browsers support newer or nonstandanl tags so pages 

displayed in them look better-^r at least different-from the way 
thev look on other browsers. 



Villi cnc .orjg^ 
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Connection speed, related to such factors as modem speed, also 
varies. That moans that graphics-rich pages load very slowly on 
machines that have slow conncctioas. Different users have different 
screen sizes, fonts, and window sizes. This causes the same web 
pa^e to look quite different on different machines. 

The kev to overcoming these problems is to keep your pages as 
simple as possible— use standard HTML features and simple web 
page layouts. 



Launching and Maintaining Your Site 

If vour site is online during die testing phase, it is accessible to 
Internet users, but probably the only people who will visit it will be 
those you have invited to test it. After you have revised vour site 
based on tester feedback, you arc ready to launch. 

Reaching vour true audience will take some public relations effort 
on your part. You will need to inform parents about the site and 
help them access it by providing a demonstration at a school open 
house. The time of your launch may also be the opportune 
moment to enlist the support of your school administration and 
other teachers. 

Once vour site is functioning on the web, be sure to update it regu- 
larlv including checking for links that no longer work. You can also 
revise vour site, adding new content and links. Keep a list of ideas 
as well as documents and graphics that you w ould like to add later 
when vour comfort level increases and, of course, when you have 
time. 



You Can Do It! 

There is no way one magazine article can provide step-by-step 
instructions on how to go about this whole process, but a multitude 
of books and online resources, some on the Recommended 
Resources list, can help. Taking a class will make you even more 
proficient. Another resource might be students in your class or 
their parents. Ask for volunteers to help you get a classroom web 
page launched. 

Creating a web site may seem like a huge undertaking, but you will 
be surprised at how ea^y it is and pleased with the result. 1 know i 
was. In preparation fb/writing this column, I created my own per- 
sonal web site. Cheek it out at www.gcocitirs.com/ktmrocmplrr. 9 




j Connect to all the web sites 
mentioned in this magazine 
via the online version 

enc.org/focus/realworld 
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Roempler’s 

Recommended Resources 

Free Personal Web Publishing Sites 

GeoOtks - www.gec .‘ities.com 

This site offers easy page-building tools for people at every ability 
level: the Wizard tool is for beginners, and PageBullder templates 
don't require knowledge of HTML An Advanced HTML editor is also 
available. You can use FTP to transfer your own files or GeoCities' EZ 
Upload tool instead. Provides 1 SMB of free server space. The adver- 
tisements are as low-key as possible. Rated as Editor's Choice by CNET. 

AOl Hometown - www.hometown.aol.com 

This site has a dean, easy-to-navigate interface and offers slick tools 

for AOL members. Provides 12MB of free server space. 

Lycos Tripod -www.tripod.lycos.com 

Excellent page-building tools are available here. Lycos even pays you 
for good traffic to your site if you meet certain requirements. Provides 
1 1 MB of free server space. 

Online Guides 

life Barebones Guide to HTML - www.werbach.com/barebones 
TUCOWS, The Ufomate Cofecttan of Wbtsock Software • www.tucows.com 
Each tool gets a rating in number of cows. 

Cad Davis 1 HTML fcfitof Review* - 

www.homepage.interaccess.com/-cdavis/edit_rev.html 

Reviews a variety of authoring tools, comparing the basics 
of each package. 

Writing HTML A Tutorial for Creating Web Pages - 

www.mcll.dist maricopa.eduAut/ 

Free Authoring Tools 

Frontpage Express • www.mlcrosoft.com/frontpage 
BBEcfit {Mac only) - www.barebones.com 
Netscape Composer - www.netscape.com 

File Transfer Protocol Resources 

FI? * fik Transfer Protocol * 

http^/www.imaglnarylandsca pe.com/helpweb/ftp/ftptop.html 

Windows Sockets f& Transfer Protocol Client - 

http:/A/vww.gabn.net/junodj/WS Jtp32.htm 

Free of charge only to non-commercial home users, students and facul- 
ty of educational institutions, and to U.S. federal, state, and local gov- 
ernment employees. 

fetch for the MacModt - http://mac.map.com/mall.html 
Free download. 



Teacher Home Pages 

Mis. Bogucki'S Third Grade Gass, Anne E. Moncure Elementary School, 

Stafford, Virginia - hbogucki.staffnet.com/aemes/default.htm 



Mrs. Silverman's Second Grade Gass, Clinton Avenue Bementory 



.... L! J. U«rM OtcQS 
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Publication Opportunities Encourage Student Thinking 

This middle school science teacher explains how he motivates his students to write; 

excerpts from their work demonstrate their enthusiasm. 

by Michael J. Calhoun and Middle School Science Students. Alexandria. Virginia 



When students enjoy a science activity, they love to talk about it, 
especially with their peers. This natural tendency to want to tell others 
about an enjoyable experience can be used as a catalyst to encourage writ- 
ing. I point out to students that when they write about their work, they 
are behaving like scientists because whenever scientists make a new dis- 
co very, develop a breakthrough procedure, or invent a new device, they 
write a paper explaining what they have done. When this paper is pub- 
lished in a scientific journal, their peers have an opportunity to make 
comments and supply valuable feedback. 

To make my students’ writing experience even more authentic, 

I try to find publishing opportunities for them. 1 have had success with 
Dragonf/, a science magazine from the National SdenceTeachers 
Association for upper elementary and middle school age students, that 
publishes student-developed experiments, investigations, stories, art- 
work, and poems. Recently, 1 learned that £.\ C Focus publishes student 
essays about their learning in science and mathematics. 

As a class assignment l asked mv students to choose a successful science 
activity or project that thev really enjoyed. They were to write a feature 
artide for Dragonfly or ESC Focus about that activity. Topics ranged from 
units on electricity to interesting science fair projects to student-devcl- 
oped web pages. 

i 

I reminded them to write in a dear style, and to explain any difficult 
terms that they used. They vrere to design an attractive layout that indud- 
ed a headline title, drawings, cartoons, illustrations, and/or photos. 

Prior to the assignment, my students examined artidcs writte n in s den- 
tific journals and the feedback that the authors had received, which is 
usually published in the Letters to the Editor column . Students also 
worked with our school's English department, examining feature writing 
techniques and using word processing equipment. 

As an extension activity and to reinforce the concept of peer review, stu- 



Mi chael I. Calhoun, mites science lessons, derelops mb sites, and conducts after- 
school science enrichment classes and summer camp programs for upper elementary 
end middle school age children. He also teaches middle school science as St. 
Stephen's SlSs. Agnes School of Aleiandsia.Virgmia. 
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dents were encouraged to post results of experiments, projects, or other 
research over the Internet on their own web pages. We made use of 
Internet domain hosting services and URL redirecting organizations mat 
offer free web space and email services. These web space providers often 
offer simple web page making tools that are easy for students to use. A 
dedicated email account can also be set up for students so that they can 
receive email related to their web pages. You can visit die web page 
developed bv mv students at: www.homestcad.com/ cyberlab3 



ENC Celebrates Your Students 

•What's wrong with our schools* Is a prominent topic 
especially man ejection year. But teachers tell us thm 
they wish that someone would focus on what is right 
the wonderful young people who grow in so many excit- 
ing ways right before their eyes. This is the first in a 
series of features showcasing the learning that happens 
every day in schools all over the country. 

You can take part in this effort by sending student work 
that demonstrates their involvement in mathematics, sci- 
ence, and technology. As Is Illustrated In this first artide, 
the submission needs to indude a brief Introductionwrit- 
ten by the teacher. Student artwork increases the iacclt- 
hood of publication, but we can return it only if you pro- 
vide a self-addressed, stamped envelope of adequate 
size. Please be selective; students can help evaluate their 
peers' work and choose the best for submission. 

Submit electronically by attaching flies to email: 

athorson0dnc.org 

Or mail to: 

Editor, ENC Focus 
1929 Kenny Road 
Columbus, OH 43210-1079 

For general guidelines on writing for ENC Focus, 
see page 22. 
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Student Writing 

Here an excerptsfrom Michael Calhouns middle school students' articles. The artwork Is also their own. Hi begin with 
a Jew pieces about creating a burglar alarm. 



BMMMMM Goes the Burglar Alarm 

by Isabel Figueroa 

...What better way to learn the steps and procedures of 
building electronic devices than to have a hands-on activity 
enabling students to create our own working devices. During 
the work process, wc also learned the schematic symbols to 
the materials we were working with and many others. Terms 
such as potentiometer, L.E.D. , diode, semi-conductors, insu- 
lators and conductors became frequent words in our vocabu- 
lary. Learning the terms, uses and material names helped us 
have a better understanding of our own working model .... 




There was a variety of burglar alarms we could choose from 

and construct. The most popular one was an alarm where we put a card in between the switch (preventing the two 
metal pieces from touching and making the buzzer sound) and punching a hole in the card. We would then attach a 
string and tape it to the opposite door frame. If a* “burglar" then came and tried to step t^ugh the dc«r, Aey tvouk 
pull die card out and waken someone with the buzzer sound. HAHAHAH! Gottchaya bad guy! (Instead of a card, 
l put money in the clothespin because 1 have some very greedy siblings!) 



Making an Alarm by Katie Schroeder 

Ajter commenting Tou never bow when you will need tr catch a trespasser 1’and listing the materials, this student focused on 
describing the circuit that makes the alarm mrk: 

In order to make the alarm, you need to know how to wire a series circuit. A scries dreuit is^radt eomi^of 
only one path for current to flow. In this case, the scries circuit is made up of tire buzzer, the *7 ccU '*^°^ 1 
and the paper fasteners. First the paper fasteners are drilled into either side of the clotiiespim Then the clothespin, 
the buzzerfand tire dry cell are attached to the block of wood. Once they are all wired together, n is easy to sec how 
•tire series circuit works. The electricity from the battery goes through the buzzer, and then goes ' ** 

fastener in the clothespin to the other paper fastener and then back to the battery. You will ow y P ^ 

erly because you wiUhear the alarm buzz. Putting a piece of paper or a note card between the two paper fasteners 

will stop the alarm because it will break the dreuit. 




Burglars Beware I 
by Joe Trunzo 

Ajter describing the materials and steps in making the alarm, this student admits: 







xpericnced success in this project but not on the 
« try. I thought I had constructed tire alarm 
cording to the directions, so when I pulled the 
■ing, 1 was bewildered not to hear the alarm. I 
oked at my work and asked my teacher for some 
Ip. I realized that I had soldered the wire to the 
rung end of the dry cell. I cut the wire and re- 
Idered correctly. Success at lastl My hard work 
as rewarded with an obnoxious buzz. 
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Buzz Into Electronics by William Schafer 

flefoTc launching into detailed Jlrcaions for making the alarm, this student explains hoir he measured his success in the real 
world: 



The most interesting and successful activity that I did in the Electronic Unit was to make an alarm system. I have 
always liked electronics, and I have soldered manv times in the past. 1 have made my own radio and several robots, 
and i have soldered the electronics for mv train, litis alarm project, therefore, was right up my alley I put tm- fin- 
ished alarm to use protecting the door to my bedroom. The success of the project was confirmed when my dog 
tripped over the fishing line and set off the alarm, letting me know that he had entered my room. 



Acids, Bases, and Neutrals by Lindsay Wright 

This student realizes that science is interesting, fun, and “ meaningful in daily life!" 



. ..The main indicator I used for this experiment is called litmus paper. This turned a specific color for each level of 
acid base, or neutral (contains neither an arid or a base). Also, I learned that there a a chart called a pH scale that 
measures the strength of the acid or base. As you can see in my diagram, the neutral is in the center, and the 
strength grows as the arid or base goes farther from the neutral. 



HH. 3Cft.L £.: 

a J H io li 13.33 



rmsfoaX, 



In the first part of this experiment, I 
tested a variety of normal household 
substances HkeAIka-Seltzer, soda, 
Crisco, and hydrogen peroxide, I 
found out other things about these 
substances. For instance: Crisco is 
an arid, and acids taste moctiy sour 



and react with metals more easily than a base. Alka-Seltzer is a weak base 
that tastes really bitter and is slippery when dissolved. Finally, 1 found out 
that there arc a lot more common acids than neutrals or bases. One of the 
onlv^neutrals that I tested is hydrogen peroxide.... 

I never knew that a simple experiment like this could be so interesting and 
fun. It seems so unimportant until you investigate further and realize that 
acids and bases arc useful and meaningful in daily life! 




How to Make a Home-Made Fire Extinguisher 
by Margarita Jennings 

Safety mu on r/iis fluents mind as she described this activity: 

Uc best Srienccexpcrimcntlhave done in my science class w* making a homemade fire extinguisher... .Ute 
materials l used for the experiment were: 






Wsit enc.oi 



• One tissue (i.c., a Kleenex) 

•A rubber band 

• One 20-ounce soda bottle (any kind will do) 
•White vinegar 

• Baking soda 
•A cork 

• A glass tube 

• A propane torch 



If* 
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I melted the glass tube because it was too long. You need about a six-inch piece. I did this by icing the propane 
torch. Be careful! Next, 1 drilled a hole through the cork. It is important to do this very carefully bcausc corks 
can break easily. Then, 1 inserted the glass tube through the hole. Then, I set aside the glass tube and cork and 
filled my 20-ounce soda botdc about halfway with 1 0 ounces of vinegar. Then, i took the tissue and put a spoonfo! 
of baking soda in it. I used a rubber band to secure the tissue to the glass tube, and then carefully pushed the cork 
into the mouth of the bottle. I made sure the glass tube was in the tissue so that when the vmegarcamc into con- 
tact with the baking soda, it would make a chemical reaction. Now, 1 was ready for the real test. Shaking the bot- 
tle causes the baking soda and vinegar to mix. This produces a chemical reaction in which carbon dioxide gasis 
created— the same gas that puts out fires. Carbon dioxide puts out fires by dcpnnng the flame of oxygen The 
experiment was successful because I followed the directions and worked carefully. It is important tc do this wadi 

adult supervision. 



MOLECULES by Cassie Griffin 

Hue's an essay that shows development of undemanding 
of one oftht big ideas of science. 

Of the many experiments that we do in my science class, 
the most interesting one was where we proved that mole- 
cules exist First we took a beaker and filled it with 

iodine. Next we took a special kind of plastic bag, filled it 
with a starch solution, and tied a knot at the top of it. 

Then we took the starch solution-filled bag and placed it 
in the iodine-filled beaker. The moment the starch solu- 
tion-filled bag touched the iodine, the white solution 
turned blue. It did this because the starch molecules were 
big so thev couldn’t get out of the medium-sued mole- 
cules that made the bag. The iodine molecules were so 
small that they could get into the bag and turn the solu- 
tion blue, but the solution’s molecules couldn't escape so 
they couldn't turn the rest of the beaker blue. I think that 
this experiment was successful in two ways. It worked, 
and it taught me that molecules do exist. 




Web Page by Mollie Woods 

This student realize that Internet users like‘a little enterusmment’olong m eh their information. 



...My webpage isabout the element Nickel, which 1 researched and then wrote a research pap er We had l to 
find out the atomic number, mass number, atomic symbol, and many other concepts * ^ 

web page 1 included some of these concepts and a few pictures to add a little entertunm . g , 

„/,L shown people »ka 1 tamed .bent the element Nickel. It mu would like a wee. ntv «eb TO • “ 

nrlir table. 




■'^Connect to all the web sites 
mentioned in this magazine 
via the online version 
ene.ofgJfocus/realworld 
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Focus on Mathematics and Science 

in the Real World 



Real-World Learning: A Necessity for 
the Success of Current Reform Efforts 



This leader in science education reminds teachers that all children start out full of 
curiosity and questions about the world around them. Fostering this in the classroom 



is an important challenge. 



Robert F.Ydfjcr , University of low v. /oivu City 




Mathematics and science are creations of the human mmd and, as such are 
enterprises. Unfortunately as mathematicians and scientists aceomphsh more, information 
and skills advance to tire point that transmitting them to the youth of a given culture dur- 
ing a K- 1 2 education becomes impossible. 

Manv still try, but debates intensify as to which concepts and which . skills need to be trans- 
mitted and in which order. Educators want school mathematics and science to me u< e 
m'^or ingredients of these disciplines. They also want all youngsters to tatow this material. 
But'fcw youth succeed and fewer still see tiro relevance of the study to their own lives. 

The national standards for mathematics and science education urge school programs to 
deal with content that is relevant and that can lie used in daily living. Nonetheless, too 
^:iZs and community members sec this effort as an “add-on" (i.e., somethmg to 
be done alter studying and learning basic concepts and skills). 

In a 1 998 NRC publication, Carl Sagan is quoted as saying that all children start. out as sci- 

entists full of curiosity and questions about the world around them. Typical ^school pro- 

mms destroy this curiosity before middle school. Most students slop studying mathemat- 
grams destroy uus ^ ^ Part ofthe reason is that few see any 

S Cm in ih« iho* who occi in oounnnnrk . 0 1.™ 

rvmnarAtinn for further stuck 



Robert E.Yaccr is Professor of Science Education at the University of lours. In his distinguished career, he has 
led seven national organizations and is currently president ofthe National 

them funded by KSF, and has authored more than 500 research reports, monogmp , o , an proj pro- 
ceedings, Email: robert * voaer@uiou-a.edu 
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Simp-on 1 1 % 3) defined xiicucr tbruadly .<ma-ival to include 
mathematics) to consist ol four facets: 

1 . wondering about and questioning the events and objc< ts in 
die natural world, 

2. olfcrim* explanations about the objects and events encoun- 
tered, 

3 . designing experiments as a means ol collecting e\ idonev to 
see if the explanations have validity, and 

4. communicating the evidence collected to others in hopes 
that thev will agree with the explanation and accept the cv i- 
dencc provided. 

These basic ingredients arc missing in most school programs. 

Since the mid 1980s, we have learned more about learning. We 
now know dial most students do not learn what teachers teach. 
Instead thev retain explanations personally constructed to 
account for phenomena in the rational universe. Typical school 
mathematics and sdcncc seem unrelated to the real world. The 
skills and concepts taught arc rarely internalized and rarely used 
There is a schism between the explanations offered in schools 
and those accepted and used by students. 




The content comprising school programs must be related to the 
real world of students if it is to be useful. Students must be 
partners in the educational enterprise. Titov must be encour- 
aged to practice all four ot Simpson s steps. This, in turn, means 
that classroom practice should relied ihc following conditions 
(Perronc, 1994): 

• Students help define the content. 

• Students have time to wonder and to find a partic- 
ular direction that interests them. 

•Topics have a “strange" quality — something com- 
mon is seen in a new way, evoking a “lingering 
question.” 

•Teachers permit, even encourage, different forms 
of expression and respect students views. 

•The richest activities arc those “invented" by teach- 
ers and their students. 

• Students create original and public products; they 
gain some form of “expertness. 

• Students do something — e.g., participate in a 
political action, write a letter to the editor, work 
with the homeless. 

• Students sense that the results of their work are 
not predetermined or fully predictable. 

This issue of £NC focus provides wonderful examples of how 
concern for mathematics and science in the real world can lead 
to educational reform and exemplify the visions in our current 
national standards. 
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Exploring Science 
Through the 
GLOBE Program 

tlM nnn»v«ud«"«»« ra ^ 8 

icienlificdato thal wr „ (kl . Man M 

when students gather outdoor ^ othcr stu dcnts. Through 

Wide Web to report*. sdamo * ^ and observations to 

our involvement in the G ^ snidcnts around the world 

the weather from day to day. 

gathering thli <nn rf (lata and >n *, dau 

*•— « ,0 1 ”■ 

cnee venture. 

Getting Involved with GLOBE , • 

l first learned about the G ^ BE f P!' i ^^|^'!Lrc GLOBE trainers 

atmosphere, and land around our school. 

j ,h»t we need to take these mca- 

I InirnnJ. tmghl »• ” . nllst , „„„W If hn or ahr «m » 

.. nr 




our date can dc com^» 

Waihingtnn. DC. tn d» *« , : . v , cmi „. and hntn alv i bttn 

themsclvci. 
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Key ^hnd ,re<ho element «e ^ .Mr she P'"*’ J 
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WINNER Of ENC'S 

Digital Dozen Avvaro 



/ iBP * Global Learning and 
“^^TroBamn e*****"" 

Vfce^rwiilnnt^WQoreswnredGWB^^I^J*^^ * n 

SSSSK----Kr 

mg and other world environment# lw«e • 9 

ability of schools w environmental 

globe alms to gathervastamou o e ^ # 
data and to increase *^n *. functionmg coun- 
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ment better. 




atwwwjglobe.gov, or call 

ytouanal»llnktothe«te^ati»«*r 

version otthe magazine, enc.org/foois *r 

'<ii - 

Otendng our „«*' 

for our first venture, the whole fou g conductivity, 

stream and learned bow to n ***|T^ wattn 'wedso used a Global 
and dissolved oxygen contcn GLOBE, to identify our ku- 

Positioning Satellite receiver, on ^ our CTeck is 

trie and longitude and find out exactly where 

located. 

When we returned to ^^^J^ufdtu made sense. Then 

10 10 GL ° BE ‘ S ' VCb ^ ^ 

Xt°vw could enter our data for that day. 

A eroup of students returns to owav* every coi aplc oUc ^ ^ 
tfe same kinds o. measurements ^out ou w fnough 

into the web database each «•. cnnd iUons of our 

data to be able to pull up a cont ent of our 

creek water. We !° un d; later: we hvpotlu- 

srri &i^**y~*****'~" 

sumL* oxygen^ 
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\Vb have provided several different kinds of data (dr the GLOBE pro- 
ject, inrliHlinfi measuring information atanit tin* types of trees we have 
near our school and how our land is used. 

Our most faithful recording is nur daily measurement of the weather 
conditions at our school, Each day at noon, a pair of students visits our 
weather shelter, where they record any rain in our rain gauge, use a 
maximum/ minimum thermometer to track the daily temperatures, 
and took at a cloud chart to determine the type of clouds. This cloud 
chart is written in six different languages to accommodate some of the 
languages of other students around the world w ho take the same mea- 
surements we do. 

When we studied the seasons, we used our data on the web site to cre- 
ate a graph comparing our seasoas to those of a school in Australia. We 
also could see the difference between seasons in the northern and 
southern hemispheres. (See graph.) 



K Minimum Air Temperature 
V — — ^-rr 
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Expanding Student Horizons 

We have also |>drlici[>dttii with GLOW* in ways dial luce eiitrnilrd 
bevoml a conventional science class, ftocausc lil.OBI: is intcrnaliim.il, 
to have learned a gi cat deal about geography anil latitude and longi 
tutlc, as we pull up maps to help as find schools with interesting data. 
Through the web site, we can email other schools involved with 
GLOBE, whether they are in Africa, Eastern Euro|>e. or South America. 

During hurricane season last spring, we partidpatcrl in a I lurricanc 
Preparedness web chat with schools as far away as South Carolina.Texas, 
Argentina, and Greece. This was my first attempt to participate in a web 
chat with a group of students, and it was wonderfully successful. 

My students were interested and engaged, and thev were eager to ask 
their own questions of the NOAA experts hosting the chat. Hie first 
hour of the chat was in English, but the second hour switched to 
Spanish. When our English-speaking students were frustrated at their 
limited ability to participate in the second hour of the chat, their desire 
to be able to communicate In a foreign language skyrocketed. 

Getting started with GLOBE is a terrific avenue for any school in die 
world to use technology in a way that is rich and fulfilling. 'll* years 
ago, before the Internet was available to us all, such a worldwide effort 
would not have been possible. Today, GLOBEs presence, duough 
schools like ours, spans all seven continents. Student* everywhere have 
an opportunity to contribute meaningfully to a constantly growing pool 
of data about our world environment. • 
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Writers' Guidelines for ENC Focus 



Guidelines for Content 
of Articles 

ENC publishes pint and electronic materials on spe- 
cific topics of interest to teachers of K-1 2 mathemat- 
ics and science. Articles submitted for consideration 
should be grounded in the national educational 
standards white being short (500 to 2,000 words) 
and compelling. It is essential that articles promote 
educational equity and advance of the principle of 
■education for ail. - 

We particularly invite teachers to write about their 
classroom experiences, using first person and a con- 
versational tore. Please note that library research 
paper? written in academic language for graduate 
sdtool courses are unlikely to be selected for publi* 
cation. We da however, encourage you to indude 
a few, carefully chosen references or a brief reading 
list All content must be original and ail quotations 
must be properlydted. 

We also publish essays by K-1 2 students about their 
successes in mathematics and science. Teachers are 
encouraged to assist students m writing and submit- 
ting materials for publication. 

ENC is not interested in publishing articles that have 
the main goal of promoting commercial products. 

Guidelines for Photographs 
and Illustrations 

Photos or other illustrations add interest and good 
Illustrations increase your chances for publication. 
Photos should show students involved in an activity 
rather than looking directly at the camera. Students 
in laboratory settings must be shown following 
appropriate safety guidelines and wearing proper 
safety attire, including eye protection. Please select 

photos that depict diverse students and teachers 
working together. 

Please note that we an use photos of children 
under ISyean of age only if we receive written per- 
mission signed by a parent or guardian. It Is Impor- 
tant that the form specify that permission is granted 
for use of the Image on the Internet as well as in 
* print ENC will provide permission forms on 
request 

phuos. slides, negatives, drawings, or charts may be 
mailed to the editor. We prefer color, but black and 
white photos are also acceptable. Photos should be 
at least 4x6 inches. Tape an identifying label on the 
back of each item rather than writing on it. Photos 
and other illustrations or materials will be returned 
only on request Keep in mind that we will not be 
able to return any material until after the magazine 
Is printed. 

tf you would like to use a digital camera, please 
take photos at your camera's highest setting, which 
may be 1024x768 or 1240x960. You can then attach 
those photos to an email or send them to us on a 
disk. Scanned images need to be at least 300 dpi; 

the dimension of the image should be at least 4x6 

* 



inches. Save the images as jpeg files. Digital photos 
printed on photographic paper with an ink jet print- 
er are not acceptable because the resolution is inad- 
equate for reproduction. 

Submission Details 

Authors of unsolicited manuscripts are urged to 
send a brief proposal via email well in advance of 
the deadline for the upcoming topic Proposals 
should explain how the article fits the topic and 
how it serves the needs of K-12 teachers. Future 
topic and deadlines are regularly published in both 
the print and online versions of the magazine. 

We prefer that manuscripts be submitted electroni- 
cally. A Microsoft Word or text file attached to an 
email message works well Manuscripts an also be 
submitted by fax or regular mail. Paper submissions 
must be typed In a large, clear font; this is especially 
important for those sent by fax. 

Each manuscript must be accompanied by the full 
names, postal addresses, telephone numbers, and 
email addresses of all authors. In addition, each 
author must be further identified with one or two 
sentences providing the author's professional affilia- 
tion and background. 

We cannot consider manuscripts that have been 
submitted elsewhere. Occasionally we reprint out- 
standing artides that have been previously pub- 
lished. Authors suggesting their own articles for 
reprint must provide written permission from the 



All artides, solicited and unsolicited, are reviewed 
by ENC's mathematic and sdence education experts 
both before and after they are edited, and edited 
articles are reviewed by officials at the US 
Department of Education. At any step in this 
process, ENC reseivesthe right to dedine to publish 
any artide, to delay publication until a later issue, or 
to publish an artide onfine and not In the print ver- 
sion of the magazine. 

During the editing process, you may be contacted to 
answer questions about your artide. Or you may 
just receive an edited version of your artide for your 
approval. At this point we need an Immediate 
response, even if the artide is correct to print as 
edited. 

Please keep in mind that articles may be changed 
significantly to suit the needs of our audience, to 
match our style, or to fit In the space available. We 
want the edited version to be factually correct and 
to express your views accurately but ENC retains the 
right to make final editing derisions. 

When Your Article Is 
Published 

ENC mails five copies of the print version of 
the magazine to each author. Requests for bulk 
shipments of the print version wi n be filled whl le 
supplies last. 

Upcoming topics and deadlines are listed on page 5. 



original publishers. 

Copyright 

ENC holds copyright on ail original materials we 
publish. However, since ENC is a federally funded 
program, ENC publications are considered to be in 
the public domain and permission is routinely grant- 
ed for materials to be reproduced by others. 

Authors should be aware that they do not retain 
copyright to the material and cannot restrict its 
by ENC or others. 

Requests for permission to reprint must l be s “ bmit * 
ted by letter, fax, or email. A credit fine 
accompany the reprint. Please use the ^ 
format 

Reprinted with permission from Eisenhower 

National Clearinghouse. Author Name{s) (year). Title 
of Article. ENC Focus: A Magazine for Classroom 
Innovators Volume (Number), pages. 

The Editing Process . 

Your proposal or manuscript will be acknowledged 
as soon as possible after it Is received. Inclusion of 
your email address greatly speeds this response 

Please keep in mind that just because an artide has 
been acknowledged docs not mean it has been - 
accepted for publication. Sometimes we annert 
determine whether a particular artide will he ^ 

Sshed until all artides for the issue have been edited. 



For more information or to submit a manuscript 
contact 



Annette Thorson 
Editor, ENC Focus 
athortofiOencorg 



ENC 

The Ohio State University 
1929 Kenny Road 
Columbus, OH 43210-1079 
•Direct phone; (614) 292-3728 
Tdfl free: (800) 621-5785 
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COCKATIELS TO KITTENS! 

Animal Behavior in the Real World 

This informal education specialist offers suggestions that can easily be adapted for use In a variety of classroom settings. 

bv Leah M. Melber, Natural Hist or)- Museum of Los Angeles County, California 
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Inquiry involves ... 

» Making Observations 

• Posing questions 

• Examining Information Souris (books, etc.) 

• Planning Investigations 

• Gathering* Analyzing, and Interpreting Data 

• Proposing Answers and Explanations 
• Communicating Results 

National Science Education Standards (1996, p. 23) 



When asked what they know about how animals behave, most students 
are likely to describe snarling tigers or herds of antelope. What young- 
sters often do not realize is that they can observe animal behavior right in 
their own homes. 

From tanks offish to a brand new puppy, the animals we have come to 
love as pets arc a living laboratory waiting for students to discover. Pet 
investigations are one way for students to gain a better understanding of 
animal behavior; the activities also encourage students to see connections 
between familiar household pets and their wild relatives. Through investi- 
gation and inquiry, students will make these connections and discover that 
science is all around them. 

Perhaps the most exciting thing about pet investigations is that students 
don’t need to have their own pet to take part. They on plan on visiting a 
relative’s cat, walk by a “dog park," or take a trip to an aquarium drop. 
Plus, manv teachers maintain an aquarium or cages with si -all animals in 



Science Is for AH Students 

The National Science Education Standards (National Research Council, 

1 996) stress that students should “experience the richness and excitement 
of knowing about and understanding the natural world" (p. 1 3). In addi- 
tion, the standards emphasize the principle that “science is for all stu- 
dents” (p. 20). 

For many students, however, die natural world is limited to what can 
sprout between cracks in the school asphalt. Using domesticated animals 
as a scientific topic is a way for all students to conduct independent inves- 
tigations and experience the richness of nature. Through pet investiga- 
tions, students will participate m the different steps the national standards 
identify as components of the inquiry process (see box on this page) . 
From making observations to analyzing data, students will be conducting 
real-world scientific investigations on personally relevant topics. 



Preparing Student Scientists 

Preparing students for pet investigations is an exciting process. You may 
want to begin by sharing a film clip of biologists in the field or by looking 
at issues of nature magazines. A class vote on what type of pet the 
students think is the most fun for a family to own is another way to 
stir interest. 



Introduce youngsters to the idea of becoming Student Investigators by 
explaining that studying household pets is much like the wo* of wildlife 
biologists. Letting them know they will be directing most of the project ns 
an excellent wav to empower students. Keeping the project student-cen- 
tered also reinforces the idea that student interests Meacademically 
important. 
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Student Investigations: Making Observations 
and Collecting Data 

The first stage of the investigation is bast'd solely on observation. Work 
with students to decide what kind or domesticated animal they would 
like to studv. Watching dogs at th<- park, horses in the field, or fish in a 
bowl are just a few examples. Two students may want to study the 
same pet or each student may want to do a project individually. Try to 
be as flexible as possible at this stage. 

Reinforce the idea that students do not need to be a pet owner to par- 
ticipate in the project. Also reinforce animal safety and the need to be 
extra cautious around pets that do not belong to the student. 

Once students have selected an animal, have them spend some unstruc- 
tured time observing and making notes about what they see. They will 
then relv on these notes to pose questions for an investigation. For 
younger students or those who may need more assistance in selecting 
questions to explore, you may want to provide some of the following 
suggestions: 

• Provide your cat with a toy and watch it plav. How is the way it 
plays similar to how a wild cat hums? Does it prefer to use one 
paw over another? 

• Visit a park to watch dogs interact with each other. What body 
l-jignagc do you notice when they greet each other? Do their tails 
or cars change? Is one dog more active than the others? 

- Watch how a bird deans or ‘preens’ its feathers. Does it preen cer- 
tain areas more titan others? If two birds live together, can they be 
seen preening each other? 

• Spend some time watching a fish tank. Do some fish prefer cer- 
tain areas of the tank? What patterns can you discover? 

• Visit a bam and watch the Horses interact with each other. Can the 
way they move their ears provide you with dues on how they feel 
about each other? 

Data Analysis: Identifying Patterns 
and Drawing Connections 

After students have selected a focus for their project, have them con- 
duct more observations and carefully record information specific to 
their focus. You may provide young children with a form or checklist to 
facilitate their data collection. Older students may simply be asked to 
create a “field journal " 

Make sure you allow enough time for students to conduct more than 
one investigation. It is a good idea to indude at least one weekend in 
case students need to go outside their homes. 

Once students have observed pattern of behavior with domesticated 
animals, it is time for them to analyze their data and think of possible 
reawn. for the patterns they see. Most animal* exhibit behaviors that 
can be linked to their wild relatives. Help students begin to think that 



way by providing at example. You might mention that the way dogs 
interact with each other is much like the way members of a wolf pads 
communicate. Some wild birds spend hours preening each other as an 
important part of social interaction. Wings may get special attention 
since thev are important for flight. Fish that select specific sections of a 
tank reflect the ecosystem of a stream. 

Alter f 'viding students with one of these examples, encourage them 
to locate information related to their investigation or< their own. 
Children’s nature magazines and books are good sources to begin with. 
The Internet is also a great place to look. (Sidebar on the next page 
provides a list of print and web resources related to this topic.) 
Encouraging students to find and use information sources not only 
teaches than the skill of research, but also allows them to broaden their 
interests through exposure to new ideas surrounding die question they 
are researching. 

Drawing Conclusions and Sharing Discoveries 

Once students have conducted their investigation and made sense of die 
information they have gathered, it’s time to share what they have 
learned with their dassmates. Reports or oral presentations are tradi- 
tional ways to present information in the classroom, but scientists regu- 
larly employ other means to share their discoveries. Perhaps your stu- 
dents may want to try one of these alternatives: 

Scientific Conference 

Have students create poster boards and displays outlining their project 
discoveries. Invite other classes to visit and speak with students about 
their projects. Students can also create PowerPoint presentations. 

Invite a local veterinarian as a guest or keynote speaker! 

Scientific journal 

Have students create a magazine containing all of the different projects 
and their “findings." They may dedde to add photographs or line draw- 
ings of the pets that were studied. “Publish" the journal and share 
copies with parents, students from other dassos, and the school library. 

Home Extensions 

Encourage students to continue their pet investigations beyond the 
assigned project. Perhaps one of die most benefidal outcomes of this 
project is that it provides students with a better understanding of why 
our animal companions behave the way they do. As students discover 
the complexities of the behavior of even the most common household 
pets, they become more aware of the sdence that surrounds them 
everyday in their homes and communities. 

Reference 

National Research Council. (1996). National Science Education Standards. 
Washington, DC: National Academy Press. 
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Resources About Pets 

Selected and annotated by Lynda Tltterington, ENC Instructional Resources 
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Vidteos* 

• The Salamander Room. This Reading Rainbow video 
features a book about a little boy who adopts a pet 
salamander and learns that there is more to creating 
an animal habitat than meets the eye. A teacher's 
guide provides related activities. [Grades 1-4] 
ENC-005740 

* Newton’s Apple Program 1 504. This video program 
presents a series of segments on pet animals that 
indude how to select a healthy pet and how sdentists 
develop quality dog and cat food. Other segments 
examine dog behavior and debunk some commonly 
held misconceptions about animals. A teacher's guide 
provides related lessons and activities. [Grades K-12] 
ENC-014716 



Bookss 

• Adios, CN Chi. When Maria moves to New York City 
from New Mexico, she discovers a large tarantula 
stowed away in her suitcase. The story describes how 
Maria cared for the spider until she could return rt to 
its natural habitat [Grades 2-4] ENC-004S97 

. Why Does the Cat Do That? Why do cats scratch the 
watts and present their owners with gifts of dead 
mice? This picture book describes how domestic cats 
retain many of the instincts of their wild ancestors. 
[Grades 1-5] ENC-016580. 

• Dog's Best Friend: Annals of the Dog and Human 
Relationship. These anecdotes and observations 
explore the special relationship between humans and 
dogs. Through the insights of trainers and hand ers 
who understand the canine mind especially well, read- 
ers learn how the knowledge of a dog's natura 
behavioral patterns can enrich and protect the lives of 
both dog and trainer. [Grades 9-12] ENC-016226 

. Mealworms. Part of the life Cycles series, this book 
follows mealworms as they complete a cycle of meta- 
morphosis. Readers also learn how to design an exper- 
iment to test mealworm's reactions to light [Grades 1- 
5] ENC-015412 




. More Pet Bugs: A Kid* Guide to Catching and Keeping 
Insects and Other Small Creatures. Written by a for- 
mer science teacher, this book answers kids questions 
about bugs, it also helps them discover their own 
answers through observing insect behavior. Readers 
leam what each bug looks like, where to find it how 
to catch it and how to take care of it 
[Grades 3-6] ENC-014775 



» My Pet Rat in this book, 12-year-old 
Rachel describes her experiences as she 
learned to care for her pet rat Kirby. 

The book Indudes Instructions for building a race 
track, as well as a listing of rat farmers’ dubs. 

[Grades 2-81 ENC-016118 

. Parrots and ftrakeets as AMt This book fo r youn g 

readers discusses what to consider when selecting a 
parrot or a parakeet for a pet Other books In the 
series describe how to care for tropical fish, iguanas, 
and gerbfc, as well as cats and dogs. 

[Grades 3-5] ENC- 015950 

Wtb Sites 

• The Use of Animals in Biology Education. 

www.nabt.org/AnimalsJitml presents theposWon 

statement of the National Assodation of Biology 
Teachers (NABT) in support of the prudent and 
responsible use of animals in the life science dass- 

room. [Grades 7-12] ENC-010895 ' ” 

• The Electronic Zoo. netvetwusd.edu/e- 200 .httn 
presents a comprehensive listing of care sheets ana 
other resources about animals, domestic and exotic, 
from amphibians to small ruminants. [Grades K-121 
ENC-008638 





Link to ENC records 
for all these materials via 

enc.org/focus/realworld 
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MATHEMATICS PROJECTS 

a Critical Look at our World 



Using real-life investigations, this seventh grade teacher motivates 
her students to critically examine the world around them, helping 
them become quantitatively literate or "numerate.” 

by Fannv Soscnkc , Mothcmotics Teochcr y Indianapolis , Indiana 



As a middle school math teacher, I believe my job goes beyond teaching 
the mathematics skills and concepts that will prepare my students for the 
next math class. 1 want to make sure that the curriculum my students 
are exposed to: “represents significant, powerful mathematics for all stu- 
dents; emphasizes topics that are relevant to students’ present and future 
needs; and emphasizes the full use of such tools as calculators, comput- 
ers, . . . for making sense of and doing mathematics. (Lappan, 1 999). 

Ultimately, 1 hope my students will use the math they learn in my class 
to better understand the world in which they live and work. I designed 
the following 0 | <?• .-ended projects to help attain this goal. In each of 
them, students need to use mathematics, technology, and critical think- 
ing in real-world situations to analyze data and make decisions. 

Students must hare some basic spreadsheet skills and know how to navi- 
gate the World Wide Web to complete these projects. Some projects 
require local or toll-free telephone research. I often expand the technol- 
ogy requirements of these projects by sending the assignments to the 
students in email messagcs.To evaluate the students work, 1 create a 
rubric for each project; often I ask students to evaluate their own work 
or the work of their peers! See Evaluation Sheet for Project 1 (page 27). 

References 

Dudley, U. (September/ October 1998). Numerology: Comes the Revolution. 
Skeptical hrjtnrer 29-31, 59. 

Lappan, G. (November 1999). Revitalizing and Refocusing Our Efforts. Journal 
fit Research m Mathematics Education 30, 568*78. 
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fanny Semite teaches sc\rmh grade math at Park Tudor 
School in Indianapolis; she also uaches math teaching 
methods and elemental mathematics courser for presence 
teachers at Indiana Unirersity-Purduc University at 
Indianapolis. She has given workshops and presentations 
on mathematics education and technology’ ot wrious con- 
firences, including workshops in Uruguay, her country oj 
origin. Sosenke received the 1 997 Presidential Awardfor 
Excellence in Science and Math Teaching 
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PROJECT 1: Cost of Living Comparisons 

Your current salary in Indianapolis is $30,000 a year. You arc planning to 
move to a city in another country of your choice. What would your 
salary have to be in your chosen country to equal $ 30,000 in US cur- 
rency? How do the salaries in each country compare with the cost of a 
newspaper in the respective countries? How do the salaries in each 
country compare with the cost of a Big Mac? (SeeThe Big Mac Index on 
p. 27.) Can you analyze the differences? What would your salary have to 
be in your chosen country for you to maintain your current standard of 
living? 

Steps: 

1 . Choose two foreign countries to investigate; you will also need to 
do research on the United States for comparisons. 

2. Find out equivalent salaries in the countries using this web site: 

The Salary Calculator from Homefair.com 
(www.homefair.com/homefair/ cmr/salcalc.honl) 

3. Find out the cost of a newspaper and the cost of a Big Mac in the 
countries. (While you may have sources to help students find this 
information on their own, 1 have compiled data on these costs for 
several countries. See the Cost of LiringTable in sidebar on p. 27.) 

4. Determine the currency exchange rates for the chosen countries 
at either of these web sites: www.oanda.com/oom'erter /classic or 
www.x-rates. com /tables/ USD.html 

5 . Create a spreadsheet: 

INPUT: 

•Omtry 

• Salaries (Note: the web site has the salaries in dollars.) 

• Exchange rate 

• Price of a newspaper in local currency 

• Price of a Big Mac in local currency 
OUTPUT: 

• Price of a newspaper in dollars for each country. 

• Price of a Big Mac in dollars for each country. 

• Ratio of your salary in the foreign country to your U.S. salary. 

• Ratio of the price of a newspaper in a foreign country to the 
price of a newspaper in the U.S. 

• Ratio of the price of a Big Mac in a foreign country to the price 
of a Big Mac in the U.S. 

6. Write a half-page to one-page conclusion based on your results. 

In the report you will state vour opinion on the relationship 
between salaries and the cost of a newspaper and a Big Mac Some 
questions you should answer in your report (but not the only 
questions you should answer) include: 

• Do you think it’s cheaper to live ir. vour chosen countries than 
in the United States? 

• Are there differences between the salary, newspaper, and Kg 
Mac ratios? 

• Why arc there differences b: • ween the ratios? 

• Docs the price of a Big Mac say something about the cost of liv- 
ing in a country? What about the price of a newspaper? 
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| ^ issue critically. See the articles at 

u ww.economist. com /editorial/ Ircetorall.'liutis/ big_ntatjwlex.html 




^enc.org/focus 



Data for Project 1: 

Cost of Living Comparisons 

Prices are in the country's currency 



Country 


Sunday 


Daily 


Big Mac 




Paper 


Paper 




Ireland 


1 


0.3 


2.81 


England 


1 


0.3 


2.43 


Costa Rica 


ISO 


80 


600 


Spain 


27S 


125 


375 


Canada 


2.01 


0.66 


2.99 


Thailand 


8 


8 


52 


Ecuador 


40000 


40000 


35860 


Germany 


2.S 


1.3 


4.95 


Israel 


7.8 


3.6 


13.9 


Australia 


1.7 


1 


2.65 


Italy 


2500 


1700 


4500 


Uruguay 


25 


17 


40 


China 


5.5 


3.5 


9.9 


France 


6 


5 


17.5 


U.S.A. 


1.75 


0.35 


2.43 


Hong Kong 


7 


7 


10.2 


Mexico 


5 


10 


19.9 


Japan 


160 


160 


294 


Chile 


500 


500 


1,250 


South Africa 


4.9 


2.3 


8.6 


Netherlands 


— 


2.5 


5.45 


Brazil 


2.5 


1.25 


2.9 



(Data collected by Fanny Sosenkc, 1999.) 
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Evaluation Sheet 

Cos* of Living Project Name 

Spreadsheet: 

Spreadsheet includes all required information 
Data: 

Correct data for exchange rates 
Correa data for newspaper price in local currer 
Correa data for Big Mac price in local currency 
Correct data for salaries 
Used correa formulas: 

Formula to get newspaper price in dollars 
Formula to get Big Mac price in dollars 
Ratio of salaries 
Ratio of prices of nc vspaper 
Ratio of prices of Big Macs 
Presentation 

Graph: 

Graphed correa data 
Graph presentation 

Report: 

Report draws thoughtful conclusions based on the d 
found in the spreadsheet or graph 
Report presentation 

Total: 



3 Z 




o 

ERJC 

Distributed by DynEDRS 




PROJECT 2: Choosing a Long-Distance Service 

You just moved to the United States from another country of your choice. ^ou need to get a 
telephone account with long distance service. Since you miss your family and friends back 
home, you want to call them often. Your project is to select a long-distance service to go 
along with your regular local telephone account. The class will need to determine as a whole 
how often immigrants will be calling home and for how long they will speak each time. 

You need to submit: 



Steps: 

1 . Decide which country you are from. 

2 . Find out how much it costs to have a telephone in Indianapolis for 
local calls. 

3. Choose the company that will give you the best deal for long dis* 
tance calls to your home country. You should conduct research 
with at least three companies before making your decision. 

4. Given how often you will be calling home and how long you will 
be talking, estimate how much money you will be spending on 
international calls every month. 

5. Finally, estimate the total cost of having a telephone for a year. 



• A spreadsheet summarizing your results 

• A dated log of your research activities in completing this project 

• A summary and conclusion based on your findings 

• An evaluation of your work. 

NOTE: Any decision will be accepted as long as you have a reasonable 
justification for making that decision. 



PROJECTS: Vacation Planning 

For h?rh psrts cf tM? assignment you should present yoi"- research 
results an a spreadsheet 

Part I: 

Your family is planning a two-wcek vacstkr. for : year from now. You 
may choose among the Witwing destinations. Orlando, Florida; 
Washington, DC; and San Franrisro, California. You will get to your 
destination by car. Your parents have asked you to estimate the total 
cost of the trip. 



Steps: 

1 Choose vour vactirr dsirirutiro freer, thi dir.— -hcices. 

? Find the distance between InArcpt'lis :r.d jw itv (from 

www.danagateway.com/mall/ travel/ drivc.htm) . 

3 . Estimate how much money you should budget for highway tolls 
on a round trip to that citv. Explain bow you arrived at that esti- 
mate. A road atlas will be helpful for these estimates. 

+.Your familv car can travel about 28 miles on a gallon of gas. About 
how much gas do vou think you will need on a round trip to the 
city vou chose? About how much will that gasoline cost.- Explain 
how vou arrived at that estimate . 

5. Dctcimme other major expenses for a two-week trip to yuur cho- 
sen destination. Factors to consider: Where will you stay?What 
will vour activities he? Will vou be going to amusement parks, 
museums, national parks?What types of meals will vou eat? 
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6. Estimate the total cost of a trip for a family of four to pur vaca- 
tion city. Show separate estimates for all major expenses. Be sore 
to show how you arrived at each estimate. 

7. Your parents plan to put aside some money for the vacation each 
month for the next year. What amount do you think this should 
be? Explain. 

Part II: 

Your familv of four is taking a two- week vacation by car. Your budget is 
S 2.300. Where on vou go and what can you do? Choose a city from 
the three named above that you want to visit- do not use the same one 
you rwrehed for the first part of thh project.- You have to -ipend all 
yr«r monev! Keep in mind all of the factors that vou budgeted for m 
Part I. At the aid, vour spreadsheet should show all major expenses 
and how they fit into your budget. 
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PROJECT 4: Choosing a Pizza Restaurant 



For this project vou will work with a partner. Your task is to research 
local pizza restaurants to make an informed decision regarding which 
pizza to buy. Students who receive an A in this project will participate 
in a pizza lunch! 

Steps: 

1 . Research prices and dimensions of plain cheese pizzas In calling at 
least five local restaurants that serve pizza. 

2. Make a decision regarding which piz. 2 a to order. You should take 
into account the factors that are most important to you — some 
factors to consider include best buy, quality, and how much you 
plan to cat. You will need to decide and explain how you define 
quality and best buy! 

3. Make a spreadsheet to present the information you collect. .** 

4. Write a business letter to your teacher that describes the results of # 

vour research and convinces her or hi in what pizza to ordetibr ^ 
the pizza lur>:h. Include vour own definition of pizza qiplity and 
best buv in your letter, as well as any other information you deride^ . 
it important. Your letter has to be typewritten, and use business 
letter format. ^ 








PROJECT 5: Facts and Numbers Fun 

Did you know that if you look hard enough you can often find interesting 
facts connected to certain numbers? The mathematics of probability wtD 
tell you that amazing things can happen at random. 

For this project, you will work in a group, and your group wifi pick a 
number and a theme and find unusual instances of the number s occur- 
rence Be creative— your ingenious minds will find all sorts of amazing 
connections. Hand in a short report with your number and the facts you 
have found-you don't have to fmd more than a few facts connected to 
your number. Have fun! 
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Example: Arthur Finnesscy (Dudley, 1998) compiled the following inter- 
esting facts about the appearance of the number 57 in the Amcrion 
Revolution: 

• Four of the first six US Presidents were inaugurated at age 57 

• On a presidential data chart in a particular encyclopedia those four 
57-vcar-old presidents are listed at the top of their columns and sur- 
prisingly there is not another age 57 in the remainder of the long 

• The number of chests of tea that were thrown into the harbor at the 
BostonTca party is 6 times 57. 

• A few weeks after Lafayette’s 57th birthday, Francis Scott Key wrote 
the Star Spangled Banner. 

•When Lafayette died, the Declaration oflndepcndcncc was 57 years 

old. 

• Princeton and Yorktown, Washington’ s two victories over 
Cornwallis, were 57 months apart. 

• The fateful year of Yorktown began with two battles 57 days a P art - 

• In June 1781, 57 Americans died in the assault on the British Fort 96 

in South Carolina. 
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internet data on water quality in Minnesota can serve as a basis for 
real-world science in classrooms all over the country. 

Bruce //. .l/uroon. George E. Host, CvmhtaA. Haglcy, 
and Richard PAxicr. University of Minnesota. Duluth 




NNERof ENC's 

Digital Dozen Award 



Thank you for the wonderful data and project — This project put c 
symmetry on the year for us. They (the students) have to use the 
chcmistrv they know and some they don t know. They ha\c to ana- 
lyze data.Thev don’t have obvious answers. I tell them I don t know. 

I tell them to tell me. They have to look at data and figure out how- 
much is necessary. They rcallv wanted to get to the data immediately. 
The focus and quiet as they delve into the data and resources are 
great. 

— Ilona Roua j. Chemistry Teacher. 
The Blake School Minneapolis ; Minnesota 

I found the Water on the Web site to be of great value and interest to 
the students.... It was a wonderful source of detailed information and 
prodded the students with access to nearly real-time water quality 
data. I was able to use the information to devise very realistic prob- 
lems for the students to work through and discuss. 

— GeorgeW Kipphut, Associate Professor . 
Murrey State University, Kentucky 

Any science teacher can use the Water on the Web site to help teach 
water concepts, from water charact eristics to complex ecological 
interactions. Its the next best thing to uking your class to the lake 
every dav of the vcarl 

' ' ' — Sue Hutchins, Biohg)- instructor. 

Itasca Community College , Grand Rapids, Minnesota 

Water on the Web is amazing. It has so much to offer. When you arc 
watching the dynamic nature of a lake using the WOW data visualiza- 
tion tools, it Is tike watching an organism breathe. . .The lessons and 
resource materials available through the neb site make limnology 

accessible to all science teachers and students. 

— Charles Goldman , Professor, 

University of California- Davis 

These are responses of teachers who use Water on the Web 
(wow.nrri.umn.edu) an award-winning, Internet-based, science curricu- 
lum project initiated bv funding from the National Science Foundation. 

Composed of teachers and scientists, the Water on the Web development 
team is committed to encouraging students to learn real science through 
inquiry and hands-on experiences. At the same time, we recognize it is 
difficult for teachers to get their classes outdoors for field studies as often 
as they would like. Recent advances in technology provide us with an 
opportunity to bring water quality studies into secondary science class- 



An ever-increasing number of well sites provide science curriculum mate- 
rials, but Water on the Web (WOW) is unique. It is a dynamic site that 
provides water quality data, advanced tools to analyze the data, curricu- 
lum materials for students and teachers, and a rich body of interpretive 
materials, web links, and supporting materials. 

A Data Hose 

The focus for WOW is a constant stream of near real-time water quality 
data provided through state-of-the-art environmental monitoring 
technologies. In fact, the scientists involved with the project refer to it 
not as a “data stream," but a "date hose." Teachers and students turn on 
the date hose and immediately connect with the real world and real 
scientific problems. 

Students and teachers use (lie site in a variety of ways. Students learn and 
apple hasic science concepts through directed study and inquiry lessons 
that complement their standard curricula. WOW resources serve as a 
launching point lor self-directed student inquiry into the messy and unex- 
pected water quality relationships found in real, complex environmental 
systems. Real-time remote sensing technology, GIS, data visualizations, 
computer-supported data management and analysis, and the Internet 
make the WOW site a complex, diverse, yet easy-to-use resource. 

Remote Underwater Sampling Stations 

The technology supporting WOW fascinates many studcnts.The entire site 
is based on water quality measurements provided hv Remote Underwater 
Sampling Stations (RUSS) units. (See Figure 1 .)This patented, advanced- 
technology remote sensing system was developed at the Natural Resources 
Research Institute of the University of Minnesota, Duluth, in cooperation 
with a number of departmental ami commercial pa-tners. It is now pro- 
duced commercially by AppriscTcchnologies, Inc. 

The solar-powered RUSS gathers water quality measurements using a 
free-floating leveling device and sensor unit controlled by an on-board 
computer and communications packagc.Thc RUSS is programmed to 
sample at intervals in the water column, providing a water quality profile 
of the sampled lakc.Thc data arc then transmitted back through 
University of Minnesota computers and posted on the WOW stc. 
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The RUSS units currently sample five critical water quality parameters: 
pH, conductivity, turbidity, dissolved oxygen, and temperature. The 
data arc stored in a variety of ways and can be accessed with a variety' of 
tools, ranging from simple visual inspection of the raw data, to analysis 
by standard spreadsheet and statistical software, to advanced analytical 
and visualization tools. 

RUSS units arc currently deployed in four Minnesota lakes that repre- 
sent a wide range in size, depth, seasonal dynamics, and other charac- 
teristics. (See Figure 2.) 

Ice Lake is a small (16 ha area, 

16 m depth) lake In a residen- 
tial district of Grand Rapids, 
Minnesota. Grindstone Lake 
is located in a rural area and 
is, in contrast, nearly 50 m 
deep and supports both 
warm* and cold-water Fish- 
eries. Three RUSS units arc 
located in the suburban 
Minneapolis region, two in 
contrasting bays of Lake 
Minnetonka (thanks to a relat- 
ed grant from the US 
Environmental Protection 
Agency EMPACT program), and one in the largely agricultural water- 
shed of Lake Independence. The differences in size and surrounding 
land use among these lakes provide a unique opportunity to compare 
and contrast fine-scale temporal dynamics in water quality variables. 

WOW Data and fools 

WOW is based on real scientific data. Quality control protocols arc 
used to monitor and maintain the quality of the WOW data. Unlike 
canned data sets created to support a curriculum, WOW data reflect 
the realities and complexities of real ecosystems. This means the data 
often do not fit students’ or teachers’ preconceived ideas of how a lake 
behaves. 

WOW water quality data are provided in several different formats in 
the Data section of the web site. Raw data for a lake can be viewed in 
an archived data set. Weekly data sets can also be downloaded and 
reviewed in Excel workbooks, which also include graphing templates 
that assist students in plotting and understanding selected data. 

However, for manv students it is difficult to sec and interpret patterns 
in numerical data.' For this reason, WOW offers interactive data visual- 
ization tools. Some teachers use these tools to illustrate trends or rela- 
tionships among the data. Other teachers have students explore the data 
using the visualization tools. 




Link to the WOW site via 
enc.org/focus/reaiworld 



The color mapper is an example of one of the WOW visualization tools. 
The color mapper allows students to view a sequence of lake water 
quality profiles while exploring the possible relationships between two 
water quality variables. With this tool, students can sec how a line plot 
superimposes on a color-coded profile. 

For example, look at the color profile and plot in Figure 3. Notice how 
the color-coding reinforces the changes in temperature in the same 
region that the dissolved oxygen level is changing rapidly. If students 
understand that gas solubility increases as the temperature of water 
decreases, the color mapper raises questions for further inquiry. 
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Real Understanding 

Students need background Information and a context Tor understanding 
scientific data. WOW provides an extensive set of resources to aid stu- 
dents in this area. These resources can be found under the heading 
Understanding on the web site. 

In The Lakes section of the web site, students fmd background informa- 
tion about each lake, its watershed, and its behavior during the penod 
of sampling. This type of information is essential as students make pre- 
dictions about lake behavior as they explore WOW data. 

A Lake Ecology Primer is also included in this section of the site.This 
material provides a context tor understanding water quality parameters 
and how they relate to each other. Lake ecology inforination is provided 
from physical, chemical, and biological pcrspectives.This important 
resource offers illustrations and links to other sites that help students 
grasp the science concepts that provide a basic understanding of lake 

ecology. 
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A complementary section describes the fundamentals of Geograpliic 
Information Systems (GIS), a cornpu rized mapping technology that 
allows students to make relationships between activities that occur with' 
in a watershed (c.g., agricultural land use, commercial development) 
and water quality. The GIS resource section uses ESRI’s Internet Map 
Server (IMS) technology to allow students to work interactively with 
maps through their Internet browser. 



Through Water on the Web, sdence moves out of the classroom and 
becomes real. Students learn to apply reasoning skills to real-world 
issues as they work with the complexities of real scientific data. 9 

Suggested Readings 

Barrie, J.M. & Presti, D.E. (1996).The World Wide Web as an 
InstructionalTool. Science 274(5286), 371. 



In a section called The RUSS, students arc provided with an introduction 
to RUSS technology, WOW water quality measurements, reporting lim- 
its, and instrument accuracy. For students who arc unfamiliar with 
water quality, a synopsis is presented for each RUSS measurement. The 
summary explains why the parameter is important, describes why there 
may be natural variations in the measurements of this parameter, and 
suggests how measurements of this parameter may he affected by 
human activities. 

A glossary provides definitions of complex scientific terms. All glossary 
terms arc linked to definitions throughout the web site. In addition, 
some terms arc linked to pop-up explanations so students do not have 
to navigate to the glossary and then back to the text. 

WOW Curriculum 

WOW provides a growing collection of individual, yet integrated, 
lessons designed to enrich and enhance student learning in general 
sdence courscs.The lessons arc organized according to a sequence of six 
components— knowledge base, experimental design, data collection, 
data management and analysis, interpretation of results, and reporting 
results — that are critical to improving saentific and technological 
literacy. Using this format for saentific inquiry, teachers guide students 
through directed study or inquiry lessons depending on the students 
abilities and the sdence curriculum. 

Emailed notes and phone calls from teachers suggest that the WOW 
lessons and site are being used in a variety of ways. One teacher used a 
tutorial and lessons to help students leant and practice working with 
spreadsheets. Another teacher adapted a lesson on fish stocking to illus- 
trate that organisms (fish populations) are limited by environmental fac- 
tors. Three teachers used a lesson on data interpretation as a focus for 
students to carry out an inquiry project, resulting in saentific poster 
presentations. Other teachers choose ideas from the lessons and web 
site, then create thdr own lessons based on WOW data and resources. 



Franseth, S. St Poppe, B. (1996). InternetActivities Using Saentific Data 
(2nd cd.). Space Environmental Center Publication: ISBN-O- 16- 
045541 -3. Washington, DC: Department of Commerce/NOAA. 

Lockard, J., Abrams, P.D., & Many, W. A. (1994). Miaocomputersfir 
Twenty-first Century Educators (3rd ed.). New York: HirperCollins. 

Peterson, A. (1996). Research, Education, and America’s Future. Sdence 
274(5285), 159. 

Riley, R.W. (1995-96, Winter). Connecting Classrooms, Computers, 
and Communities. Issues m Science and Tech no logy, 49-52, 

Rohwedder, W.J. and Aim, A. (1 994). Using Computers in Environmental 
Education: Interactive Multimedia and Online learning. Ann Arbor, MI: 
University of Michigan School of Natural Resources. 

Wolf, K. (1996). Real-time Monitoring Makes Progress on Web. US 
Miter News 1 3(5): 16. 



Bruce H. Munson is o teacher educator at the University of Mltmesota-Duluth.A 
former secondary science teacher, he has worked with curriculum development and 
teacher enhancement programs for the past 20 years. 

George E. Host, a computer modeler and data visualization expert, and Richard F. 
drier, a research limnolagist, art research scientists at the Natural Resources 
Research Institute at the University of Minnesota-Duluth. 

Cynthia A. Hagley has a research background in aquatic ecology and now works 
as an environmental educator fir the MN Sea Grant Program at the University of 
Minnesota. 



WOW is Real 

If you can’t take your students to a lake every day, but you want them to 
do real science with real data, WCW may be the answer to your needs. 
Students enhance their knowledge of basic sdence concepts and their 
knowledge of the biological! chimical, and physical systems of lakes. 
They also develop and improve their skills in data analysis and interpre- 
tation, in using computer technologies, and in summarizing and 
presenting scientific information. 



Water ontheWebls supported. In part, through the National Sdence foundation s 
Advanced Technology Education Program under grant # NS F/DUE 9 7S201 . 
Any opinions.fmdings. end conclusions or recommendations expressed in this arti- 
cle are those of the authors and do not necessarily reflect the views of the ^ 
National Science foundation. Jft also acknowledge support In part f met ■ 
Environmental Proteaicn Agency's EMtACT program, through cur Medct® 
project, an Sort to bring RUSS data and Interpretive information to t he public. 
Lake Access is o partnership with the Svbusban Hennepin Regional Park District. 
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Architecture: 

An Across-the-Curriculurn Project 
Connects to the Community 

Elementary students look at their community with more awareness 
when they focus on the "built environment." 

by hcsa Schrocder, Art Specialist, Independence, Missouri 




Our students arc constantly bombarded by visual stimuli »uch as last- 
paced images on television, computers, CDs, and video games. As an art 
educator, I trv to find innovative ways to help students develop skills in 
sorting, analyzing, and communicating the meaning oi these' images. I 
am also interested in current research suggesting dial, next to working 
cooperatively, usual presentation skills will be most needed in the 
workplace of the future (Association for Supervision and Curriculum 
Development, 1998). 

A recent project in our school district addressed many ul these concerns 
while allowing me to find ways to connect the Ime arts to all areas <>( 
the school curriculum. 

Making Use of the Built Environment 

The project my colleagues and I developed focuses on the local "built 
environment,* the buildings, streets, and other constructions that stu- 
dents experience daily. Our first step was tapping in to teacher 




Liesa Schrocder teaches art at Santa ft Trail Elementary School in Indepenw nee, 
Missouri. The project described in this article nor honored by rhe Successbnks 
Program of the Missouri Department oj Elementary and Secondary Education as 
one ofthe'Best Teaching Practiecs'"m the state in 2000. For more information 
contact: lschioeder@indep,kl 2. mo. ux 



resource information from a national organization known as 
CUBE— -The Center for Understanding the Built Environment 
(www.cubckc.org). This not-for-profit teacher resource center pro- 
vides information on staff development, a web site of resources, teach- 
ing strategics, and curriculum consultation services. 

Art and regular classroom teachers in grades three through six began 
with CUBE resources and then teamed up with local professionals 
including architects, engineers, city planners, and prcscmtionists.Thc 
group derided that the interdisciplinary unit would be piloted at one 
elementary building in the school district and would involve 16 teachers 
and approximately 275 students. We hoped that the program would 
enable students to: 

• Become actively engaged in their own learning by exploring, visu- 
alizing, anti researciiing aspects of their own neighborhoods and 
communities. 

• Become detectives is they worked to investigate and document 
architectural sites, situations, elements, and details through various 
techniques including digital photography. 

• Apply their knowledge across the curriculum to include mathe- 
matic*, science, reading, language arts, social studies, art, and elec- 
tronic communication. 

• Communicate their personalized discoveries through classroom 
assignments and student- gene rated photojoumals preserved on 
CD-ROM. 

As part of our planning, wo devised measurable goals and outcomes 
aligned to art and core curriculum objectives. We also developed forms 
of assessment such as rubrics, scoring guides, surveys, and checklists to 
be used to monitor staff and student progress. 



Planning for Success 

Finding sources of funding outside of the school district was one of the 
keys to our success. The funding was used for staff development and 
technical training for staff and students, a resource library of architec- 
ture- related materials, digital cameras, software, imaging equipment, 
transportation to selected sites, and a professional photographer to pho- 
tograph local sites. (The slides were professionally made so that we 
would have high-quality slide sets for instructional use district wide.) 




The team of classroom tcarhers rcgularlv met during the project and 
participated in sessions on the topic of built environment education. 
Other sessions ltclped the group develop technical skills in digital pho- 
tography and in the use of imaging equipment. 

Staff collaboration with architects and other professionals added 
authenticity The experts helped teachers select local sites that matched 
core curriculum objectives and develop innovative teaching strategies. 
Thev also reviewed materials for a resource library ami planned site- 
based visits. 




Involving Students 

The project began in art class, where the professional slide sets were 
used to build student knowledge of local architectural sites. Slides were 
examined carcfullv to familiarize students with various architectural 
elements, styles, details, and vocabulary. To reinforce this knowledge, 
students made perspective drawings, painted dtyscapcs, and 
constructed 3-1) models. 

At the same time, classroom teachers engaged students in activities that 
integrated architecture across the curriculum. Assignments included 
written reports, charts, graphs, schematic drawings, maps, timelines, 
and 3-D sealed models of houses, buildings, and the school neighbor- 
hood. 

This work prepared students for classroom visits by the architects, engi- 
neers, city planners, and preservationists who were collaborating on the 
project, the experts shared information on job skills and career oppor- 
tunities. They also interacted with students, explaining the many issues 
and challenges dial impact our buildings and cities. 



During the field trips, students worked in cooperative learning groups 
and us«l tools such as navigational compasses, magnets, rulers, and Upa 
measures to gather, record, and organize information at each site. 

Students applied strategies in measurement and estimation as they cal- 
culated the length, height, area, perimeter, and die angles of structures. 

Digital cameras were used to record elements of design. Students 
learned to zoom-in to record architectural details and building materi- 
als, as well as patterns, light and shade, and structural relationships. 

They considered ways to document time, continuity, and change by 
focusing on growth, erosion, and dctcrioration.Thcy c.-pcrimcntcd 
with different angles and different points of view such as vwm's-eyc 
view and bird's-eye view. 

The images were stored on disks, and students participated in 
photo-critique sessions upon returning to school. These sessions 
enabled students to sort, analyze, edit, organize, and select the best 
images. Written information was then added to these digital images, 
and the best images were then burned onto CDs by use of a CD- 
Recordable drive. 

The resulting photo journals enabled studems to create their own per- 
sonalized record of their discovery of their own community and neigh- 
borhciods. The group as a whole was able to retrieve a vast collection of 
stored images and information. 

As a follow-up, students shared their information through formal and 
informal discussions, multimedia presentations, Internet publishing, 
and other culminating activities. 



Lasting Benefits 

Both our stafTand students benefited from participating In this innova- 
tive approach to curriculum construction and community-based educa- 
tion. Students were the real winners as they discovered their own city 
and neighborhoods. In addition, this program built new connections 
between students, staff, parents, administration, and community mem- 
bers. 



By using the community as a visual textbook, this program not only 
served to reinforce art and core curriculum objectives, but also 
engaged students in a variety of learning styles that gave aU students the 
opportune to be successful participants. Students eagerly embraced 
the opportunity to work as mathematicians, scientists, historians, 
photographers, detectives, reporters, and artists, ^presenting thar 
discoveries and ideas, students were able to apply skills needed in the 
future workplace and develop a broader sense of the real world waiting 



Out Into the Real World 

The classroom work was put into context as staff and students piloted 
walking tours to the selected architectural sites. Teachers created walk- 
ing tour guidebooks for students to use on the site visits.Thc guide- 
books targeted specific core curriculum objectives as well as problem- 
solving situations. 

Writ cn c.org^ /'trA 
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Association for Supervision and Curriculum Development, (Spring. 1 998). 
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Aquapomcs Encourages Fourth Graders 
to Eat Their Vegetables 

These elementary students eat the results of their science lessons. You can't get much more real world than that! 

hr ( rvs'tal McGee, fourth ( IraJv Ifochcr. Shrewsbury /Vnmi 



Aquaponu'S involves growing plants h ydrop< mirally in combination with 
raising fish in an aquarium. The fish survive by eating a small amount ol 
the plants, anti waste products from the lish provide nutrients for the 
plants, making it a dosed system. 

Through a grant, our elementary school’s greenhouse was ahle to pur- 
chase an aquaponic system. Tl>c fish tank water is pumped tlirough pip- 
ing into the plant beds. Prom there, the water is filtered through rock 
wool slabs and returned to the fish tank. 

My fourth grade class became invoked with the system at the begin- 
ning of the school war. They began by planting vegeuble seeds in ruck 
wool starter cubes. When the plants were two incites high, the children 
transplanted them into the plant bed or onto larger rock wool allies, 
which were placed onto the slabs. 

The tomatoes and cucumber plants grew at a fast rate and soon 
squired netting and support. Our crops of basil, Boston lettuce, and 
watercress were quickly sufficient to feed the fish, and the children 
W'ere eager to wash and eat the leaves themselves. It was exciting to see 
children appreciating the flavors of vegetables and herbs. We also grew 
Christmas cadi in the aquaponic beds, and they were blooming more 
titan a month before Christmas. 



Agribusiness and Other life Lessons 

One of our goals was to market our crops. This required the children 
to check grocery store prices of organic produce and consider our cost 
factors for each type of plant. The children set a price, including a 
profit , and offered our produce to school parents. 

With their new pride in growing the plants themselves, my class looked 
forward to making a big salad as"a reward for their efforts. Profits from 
the produce sale would" be used to buy more seeds, rock wool cubes, 
and other supplies. 



Children love feeding ihcTilapia fish in our system hrauw they are 
such noisy, enthusiastic eaters. Part of the plan was to sell the fish .it the 
end of the school year. 

This activity is exciting because it incorpo-oss So many life skills. 

Familv and consumer science, marketing am. . isiness education, and 
agriculture are all being explored. Integrated skills include reading 
information on fish and hydroponic plants, learning about the process 
•if hydroponics, caring for fish, planting and caring for plants, measur 
ing the growth of plants, computing cost and profit , and making a salad . 

The students have learned that more and more of our foixl is grown 
iivdroponically as our population increases and available Farmland 
decreases. On the space station, hydroponicallv grown food will be a 
staple for the astronai V.. This learning can certainly lie applied when 
students become adults who may choose to gmw their own food or 
can: for fish. 

1 very much enjoy watching the children marvel at hmv the root sys- 
tems grow in water and how quickly the plants grow. As an added 
bonus, more children are willing meat their vegetables. The aquaponic 
system is so well designed and constructed that students in our school 
will enjoy ami learn from it for years. 

| -or more information about using aquapi mics in the riassn «mi . 
contact:Scott Jones 
Hydro/ AquaticTcehnologics 
PO Box 777 

Princess Anne, MD 2185? 

(410) 957-2680 
Fax: (410) 957-2859 
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Using Technology and Real _ — 

to Teach Secondary Mathematics Concepts 



Some specif k advice on how to use technology 
to make math relevant to students. 

bv HollvUnne Stobl Drier, University of Virginia. 
+ + * . 

Kura .W. Duhwh. University of Florida, and 

Joe Garofulo. University of Virginia 

The National Council ofTeachers of Mathematics 
(NCTM, 1989) advocates that problem solving, 
reasoning, communication, and connections be 
woven throughout K-12 mathematics instruction. 

However, real-world connections are often miss- 
ing from mathematics teaching. Technology facili- 
tates applications of school mathematics to real- 
world situations bv providing access to worth- 
while data and tools that alleviate the computa- 
tional constraints often involved in the analysis of 
real-world “messy" data. In this article we illus- 
trate a few activities that help students develop 
conceptual understanding through the use of real- 
world data and electronic simulations of real- 
world events. 




Visit enc.org/focus/realworld 

to link to all the web sites 
mentioned in this article. 






■ Using Real Data to Teach 
Mathemavcal.Gongpts _ 



Technology makes a vast amount of information 
readily available to students and teachers. Data 
found on the Internet can be quickly transported 
to a spreadsheet, and subsequently downloaded to 
a graphing calculator. Simplifying data gathering allows more time for 
emphasis on data analysis, interpretation, and conceptual development 
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For example, students can use the Internet to gather information from 
the National Center for Health Statistics (svwwcdc.gnv/nchswww) on 
the number of live births in the United States, numerically and graphi- 
callv analyze the data in a spreadsheet, and connect their analysis to 
events in US history. Figure 1 shows a spreadsheet containing birthrate 



jlTTC 

Figure 1: Birthrate data from 1 940 to 1 964 

data, the absolute and relative yearly increases and decreases, a graphof 
the data, as well as interdisciplinary questions related to US history. This 
data can help students understand “percent increase" and “percent 
decrease" by giving the numerators and denominators contextual mean- 
ing and connecting the calculations with historical interpretations ofthc 
data. In addition, algebra students can use the absolute differences from 
1951 through 19S S to find a local slope for these data points. The typi- 
cal definition for slope as “change in y over change in x” now has con- 
textual meaning as “birthrates increase approximately seven per 1000 
women in each year." 



Hollylpne Stoh! Drier ir a doctoral student in mathematics education at the 
University of Virginia and a graduate fellow for the Curry Center fr Technology 
and Teacher Education. Contact her via email; hollyJ@yvginia.edu 

Kara Dawson n un amstani professor of instructional technology at the 
University of Florida in the department of Instruction and Curriculum. 

Joe Garofalo it an associate professor of mathematics education at the University 
of Virginia and co-director of the Curry Center for Technology andTeacher 
Education, Contact him via email: jg2e@yirgmia.edu 



Other current and archived data arc readily available on die Internet at 
sites such as the National Oceanic and Atmospheric Administration 
(www noaa.gov ) and the National Geophysical Data Center 
(wvnv.ngdc.noaa.gov). Much of the data at these two sites can facilitate 
understanding of mathematical concepts. Real-world phenomenon such 
as the tides, planetary orbits, and aver- 
age monthly temperatures provide 
contextual situations for studying 
oscillating functions. Figure 2 shows 
temperature data for Washington DC, 

Yerhovansk, Russia, and Buenos Aires. 



Figure h teeragt monthly 
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Van o^xmsk, Ruuia;flni 



DC; 

lueno; direr 



Visit enc.0^^ BEST COPY AVAILABLE 



41 



• 1 1 1 ■ 






ERIC 



>uted by DynEDRS 




Figure 3: Incremental curve fitting 
tneWashington DC data 
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From the graph, students can see dial the average 
monthly temperatures for all three cities oscillate 
with a period of one year. They should also notice 
that it is colder inVerhoyansk than in Washington, 
and that the temperatures in Washington and Buenos 
Aires are “out at phase” 

Trigonometry students can incrementally Pit a sine 
curve to each citv’s data by estimating the amplitude, 
vertical shift, period, and horizontal shift (Figure l ) . 
Students and teachers can then relate the coefficients 
in the general form oi the sine equation (v — 
AsinB(x+C)-FD) to the geographical locations of the 
cities. If this data is entered into a graphing calcula- 
tor, students i an also calculate a sine regression and 
compare the equation generated by ll»c calculator 
(figure 3f) with the one determined incrementally 
from the data and graphs , 

- * 10 <n ‘ 

, Using Simulations to Develop • m 
Conceptual Understanding ^ , 0 _. 9 

Another very powerful feature of techno log}- is the 
ability to electronically simulate real* world cicnts. 
Graphing calculators, spreadsheets, and the Internet 
offer students and teachers the capability' to orate 
and use simulations. Such simulations allow students 
to visualize and explore important mathematical 
conccptsas well as real -world and interdisciplinary 
connections. 

One such simulation on a graphing calculator can be 
used to explore exponential functions by applying 
them to Investment strategies and the study of eco- 
nomics, Students can explore the effects of investing 
$ 1 ,000 over the next 20 yean; in money market, 
bond, or stock mutual funds. There arc varying 
degrees of risk connected with each of these types n! 
funds. To weigh risk versus return, students can esti- 
mate the average return for each of these investments 
over the next 20 years, assuming monthly com- 
pounding and growth rates of 5 percent, 8 percent, 
and 1 6 percent respectively. 

Although this is an oversimplification of actual invest- 
ment returns, it is instructive nevertheless. Students 
should notice that after 20 years the difference in 
accumulations is dramatic at $2,700 (money mar- 
ket), $4,926 (bond) and $24,019 (stock). By using 
the parametric mode in a graphing calculator, the 
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exponential functions defining the growth oi money 
arc no longer static since parametric functions allow 
students to watch their money *grow n as the number 
of vears increases. 

Physical events can also be simulated through tech- 
nology. For example, the study of parametric equa- 
tions and trigonometry can be connected with the 
study of projectile motion in physics.Thc spreadsheet 
in Figure 4 was created in Microsoft Excel to dynam- 
ically simulate projectile motion. Using the sliders, 
students can manipulate the initial vcloaty, angle of 
projection, and height from the ground to observe 
the effects on the subsequent path of an object. 

With the ability 1 to manipulate time, students can ani- 
mate the motion of the object and explore how long 
it ta- s for the object to reach its maximum altitude 
and when the object will hit the ground. By varying 
die other parameters, the students can explore how- 
each a fleet the path of the object and connect these 
parameters with the coefficients in the sine and 
cosine equations. 

Other investigations could include maximizing or 
minimizing attitude and horizontal distance. 
Manipulating different parameters and visualizing the 
path of the object can make the mathematical equa- 
tions used to describe projectile motion more rele- 
vant and meaningful . In this way, crating and using 
such a simulation allows teachers and students to 
explore mathematical and physical concepts in an 
open-ended environment and use higher order think- 
ing skills to analyze relationships. 






Technology as a Means a B 

In the examples above, technology is not the focus of 
learning. Rather, it empowers teachers and students 
to explore mathematical concepts through the use of 
real -world data and simulations of real -world events. 
When technology is used in liiis way, interdiscipli- 
nary and real-world connections become a natural 
and powerful w ay for students to make sense of 
mathematics (Drier, Dawson, and Garofalo, 1 999). 

The Curry Center for Technology andTeacher 
Education at the University ofVtrginia Is currently 
funded to develop materials to help preservicc and 
inserviec secondary mathematics teachers incorpo- 
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rate appropriate uses of technology into their teaching. The examples 
presented in this article arc excerpts from materials that have been 
developed using the following guiding principles: 



For more information about the Cum' Center forTechnology 
and Teacher Education visit the Center s web site: 
i uri \,nkhool.\ trgmia.odu/teachcriink, 



• Introduce technology in context of matliematical investigations; 

• Address worthwhile mathematics with appropriate pedagogy; 
•Take advantage of technology to go beyond what is capable with 

paper and pencil; 

• Apply mathematics topics to real-world and interdisciplinary con- 
texts; 

• Incorporate multiple representations of mathematical concepts. 

Activities available at the Center s Mathematics Education web page 
(ctirry.edschooL\ irginia.edu/tcachcrllnk/ math) use a variety of tech- 
nology tools including spreadsheets, graphing calculators, The 
Geometer s Sketchpad, Micro Worlds, and a host of other mathematics 
software. We encourage you to visit our web site and test our activities 
in vour classroom. We also want to know how these activities worked 
with vour student** nd what modifications you may have made. 



References: 

Drier, H. S., Dawson, K. M., & Garofalo, J. (1999). Not Your Typical 
Math Class. Educational Leadership 56 (S), 21-25. 

National Council ofTcachcrs of Mathematics (1989). Curriculum and 
Evaluation Standards for School Mathematics. Reston, VA: author. 
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Design Challenges Propel Earthly Problems 



into Orbit 



Standards-based activities bring the excitement of space exploration into the classroom 
and can be adapted for students from elementary school through senior high. 



,innc Irc'uiui. t ‘ lulLiujcr waiter U'r .scran tc Education. Alexandria, \ irqmia 



Living and working in space has become a reality. American astronauts regularly 
orbit Earth on Space Shuttle missions,. Americans and Russians have lived aboard the 
Mir Space Station, and soon astronauts from several countries will be living and 
working aboard the international Space Station tor month* at a time. 

It’s a high-tech orbiting home and workplace — but it has all the possibilities of prob- 
lems that exist here on Earth. 

As part of the annual Space Dav initiative, Challenger Center for Space Science 
Education— in conjunction with more than 60 prestigious partners in education, sci- 
ence and industrv — created a series of Design Challenges that combine real-world 
problems with the cxdtement of the challenges of Using and working in space. 
Although the Challenges are created for students in grades four through six. teachers 
can adapt the activities for a variety of grade tevels.Three Design Challenges from 
Space Day 200Q are reproduced here. 

The Method 8ehind the Mission 

Some of the best learning occurs when students work together for a common goal , 
just as the men and women of NASA do. Each Design Challenge uses the Expert- 
Jigsaw model, through which students first research their specific portion of the 
team task, then teach the other members of their team what they've learned. Each 
student s contribution is unique. Each student expert’s efforts are required and 
indispensable for group success. 

Bv sharing their expertise, swdents promote each other's learning. Each student 
expert is accountable for a share of work but is also concerned with assessing who 
mav need more assistance, support, and encouragement. 

The Expert-Jigsaw model is supported by 
research, which shows that stu- 
dents learn 95 percent of what 
they teach someone else, 80 
percent of what they 
experience personally, 
and 70 percent of what 
they discuss with oth- 
ers. In contrast, stu- 
dents learn only ! 0 per- 
cent of what they read 
and 20 percent of what 
they hear. (Gfosser, 1998). 



.Inne Ireland is the Director for Educational Materials Development at^e 

Challenger Center for Space Science Education. Email: autlandfochalllngcr.org ^ ^ 




Challenger Center 

for Space Science Education 

i ilenger Center for Space Science Education 
is a global not-for-profit education organization cre- 
ated In 1986 by the families of the astronauts tragi- 
cally lost during the Challenger space shuttle disaster. 
Dedicated to the educational spirit of that mission, 
Challenger Center develops learning Centers and 
other educational programs worldwide to continue 
the mission to engage students in science and mathe- 
matics education. 

Challenger Center's network of learning Centers 
throughout the Unites States, Canada, arid the 
United Kingdom has been a recognized leader in 
educational simulation, with a strong standards- 
based emphasis. Challenger learning Centers and 
Challenger Center's award-winning dassroom and 
teacher training programs all use the fascination 
of space exploration to create positive learning 
experiences that: 

• Raise students' expectations of success; 

• Foster in them a long-term interest in math, 
science, and technology; 

• Help them develop critical communication, 
decision-making, team-building, and 
collaborative skills. 

In keeping with these goals, Challenger Center is a 

proud partner of Space Day, held in May each year, in 
which students and scientists all over the world col- 
laborate to solve Design Challenges like the ones 
patented on pages 42-43. For more Information 
about Space Day and other Challenger Center 
programs, visit the Challenger Center web site: 
www.challenger.org 

Or contact 

Challenger Center for Space Science Education 
1250 North Pitt Street 
Alexandria, VA 22314 
(703) 683-9740 / Fax: (703) 683-7546 
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Another benefit to students is that throng the Design 
tiptive, problem solving approach, each le>«l of Bloom sTkotw^T 
(knowledge, comprehension, application, an ysts.syn esis, 
xiori) is being touched upon. 

Up to the Challenge, Up to the Standards 

In using the Design Challenges, teachers are promoting the ° v£ ™^ 
National Science Standards (National Research Council, 1996, p.S2) that 

their teaching should: 

• Focus on student understanding and use of scientific knowledge, 

• ft^eopot^ities for scientific discussion and debate 

• rHpoSbiity for learning with students; and 

. Support adassroom community with cooperation, shared 
responsibility, and respect. 

More specifically, the Challenges emphasize the following National 
Standards; 

’^^dSTlS able to identify appropriate probbns for tech- 
nological design, and design a solution or product (p. 1 35). 

* be able to use approbate tools and techniques 

to gather, analyze, and interpret data (p. 145). 



• Science as a Human Endeavor 

All students should recognize that 

advancement of science, mathematics, and technology 

made by different kinds of people, in different odtures, at different 

times (p. HI). 

Ongoing Support 

m .. ChdlMger C«. for 

Sfc-* « Mi™ to k ™r 

rounds them every day. 

References 

Glasser.W. (W8, Hsrp^nnid Ubnn- 

Nation,! Ae^rch Council Cl»«. *«■■>&-« U— SuM 

Washmgton DC: National Aciderm Press. 






DESIGN CHALLENGE #1: COMMUNICATION 

Space Walk Talk 

home:The telephone stops working.. ->o g 

. new who cannot speak or hear. 
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various animals. 

• Nonverbal Communication 



. w • 

use, other 






goes 



down., .vou meet someone i 
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nonverbal communication. * 



tions in space. ^ 

• Communications Technologist: — - -- .. 

cations equipment that are being developed and used. 

drivings/ illustrations or perhaps pictures. 

Thinking Beyond ^ plvwtat hey learned to com- 

understand English and with someone who is hearing unpaired- 
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DESIGN CHALLENGE #2: WATER PURITY 

Water ReCyde 



Planet Earth Connection 

Consider the water purity challenges on our planet: Water quality is an 
increasingly serious problem all over the globe. Pollution from industrial 
and residential waste, fertilizers, automobiles, and many other sources 
indude bacteria that can threaten lives, even in technologically advanced 
societies. When natural disasters strike — Hoods, hurricanes, earth* 



quakes — the shortage of drinkable water is one of the most life-threat- 
ening problems. 



International Space Station f/SSj Situation 
With the high cost of carrying water into orbit to replenish supplies 
aboard the International Space Station, as much water as possible needs 
to be recycled. Water is critical to human survival. During a routine test 
of water quality on board the Station, it is discovered that unknown 
contaminates have polluted the water supply! Without dean water the 
mission is in jeopardy, and the crew will have to return home within \ 5 
days when the current supply runs ouL 



Urgent Action Required 

Several task forces have been assembled to develop a means of purifying 
the water supply and saving the mission. The derice must be able to 
purify at least 500 milliliters at a time. 



DESIGN CHALLENGE #3: EXERCISE 

X-treme Fitness 

Planet Earth Connection 

Consider exercise challenges here on Earth...Exerdse is crucial to human 
health. Whether we swim, walk, or climb stairs, our muscles, bones and 
cardiovascular system need to be kept in shape. 

International Space Station (ISS) Situation 
Medical reports of crewmembers on board the ISS reveal that they .are 
experiencing bone and muscle tissue deterioration due to inadequate 
exercise. While their cxerdse equipment is adequate and well-tested, 
doctors claim the crew’s state of poor fitness is due to infrequent exercise. 

Asked about this, crewmembers admit to being bored with the same old 
routine and equipment.Thc ISS crew has challenged the physical therapists 
to come up with more entertaining equipment and interesting ways to 
exercise in microgravity. 

Urgent Action Required 

Your team has been challenged by the ISS crew to create an entertaining 
sport, game, or exercise equipment ior the space crew to help them keep 

• * b 
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Student Expert Groups 

•Water Quality Specialist: Investigates acceptable water standards for 
human consumption. 

• Hydrologist: Learns about the different sources and properties of 
water. 

• Water Purification Systems Specialist; Investigates materials and sys- 
tems used in the process of puriiving water. 

• Water Reclamation and Rccvding Spedalist: Learns how water can be 
collected and reused on a space station. 



Anticipated Outcomes 

The Design Solution will most likely result in three-dimensional work- 
ing models, as well as a materials and pro- 
cedures list. Encourage students to 
also produce graphs tracking 
the results of their tests. 

Thinking Beyond 
The student team 
will also be asked to 
apply what they 
learned to purify- 
ing water (or snow) 
when faced with a 
natural disaster like a 
flood, hurricane, or 
earthquake. 







bone mass and musde tone. Any equipment designed must be compact 
and lightweight and indude instruction manuals. Sports and games should 
indude instructions and rules. 

Student Expert Groups 

• Microgravity Spedalist: Learns how objects and people are affected by a 
weightless environment. 

• Physical Fitness Specialist: Investigates different types of exercise equip- 
ment and sports/games. 

• Exercise Physiologist: Explores how the human body (muscles, bones, 
heart, etc.) works when exercising or playing a sport/game. 

• Crew FitncssTrainer: Learns about fitness equipment and exercises that 
are currently used bv astronauts in a weightless environment. 

Anticipated Outcomes 

The Design Solution will most likely result in a paper-based product and 
possiblv photos, but don't rule out some interesting models of exercise 
equipment 



Thinking Beyond 

The student team will ako he asked to apply what they learned to make . 
their recess time more entertaining and their sport/ games more bcnefidal 
to their bodies. 
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Math from the Toy Store 
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For a number o: v«rs 1 have used model trains, cars.^dollhousc tumi- 
ture. figurines. ar.d any other scaled replicas I could find to teach raoo 
and proportion. Students begin by measuring reai cars and furniture. 

Thev especially enjov going outside to the parking lot to measure various 
aspects of cars— length, width, tire diameter, and so forth. We also mea- 
sure furniture at school and at home. 

Understanding of ratio and proportion 
begins when students measure models and 
scale them to the real life objects. 

Dollhouse furniture is scaled one inch to 
one foot. The simplicity of this scale 
makes the furniture ideal for a first look at 
scale replications. Students are given the 
opportunity to work with ratio without 
worrying about conversions. 

Model cars are available in many different 
scales. 1 have used scales ranging from 
l:]44 to 1:18. At times I have been fortu- 
nate to acquire the same type of car in two 
different scales. The students measure 
various parts of the cars and then compare 
them. Wc also discuss trends in car sizes 
over the years. 

Model trains come in standard sizes 
including 0 f 1 HO U:87J, N 
( 1 : 160 ), &ndZthm All the railway- 
cars and accessories are available in each 

scale, and collectors generally work with only one scale. One year, we 
were able to take a field trip to visit a store devoted to model trains, an 
the students got the chance to see first hand all the different scales and to 
talk to an avid collector. 

One popular aenvitv involved NASCAR raring, which interests a number 
of nwstudents. Kellogg is among a number of majorcorporationsttet 
sponsor cars. One year, the company put portraits of drivers andtheir 
arson boxes of cereal and offered a scaled rephea of a raong helmet 
worn b> one of the drivers. The ratio of the model helmet to the actml 
onevws i:+. In addition to allowing students to work vvith another ndo, 

the h-dmetsshapeprovidedavaned look at s^e reptos. After wo did 

ratio problems, the students each had a bowl of cereal from the 
N A! .CAR-dccoratcd boxes. 

Robin Cohen depend chair fir n.ad,^ at Eastchatcr Middle 

School n Eastchtmr. SwYork. She has prenomly won grants jot units that 
are practical, fu/Ui on. and high interest. 



An extension of this unit is building model cars. Although I was not 
familiar with the process, the students were excited about the hands-on 
project. Model building is time consuming so wc worked on the models 
over a period of a few weeks. The students worked on their models 
even other dav, continuing their work while we finished the unit on 
ratio, proportion, and percent and began our next unit 

The model-building project led to one of 
my best moments in teaching The model 
cars we built were scaled 1:25. As • quick 
assessment of students’ understanding, 

1 asked each student individuaUv to tell me 
what the scale meant One student told me 

that it meant a real car would be firaf times 

as large. lasted him tfhe could get Into 4 
or that was four times as large as ttfe 
model he was holding. He looted at me 
with complete amazement and told me 
absolutely nt. Thinking hard, he replied 
that a real var would be 25 times as large. 

By George, he got it! 

I think anyone can experience success using 
replicas to teach ratio and proportion. It is 
fun, it appeals to students, and It is adapt- 
able to many different situations. You can 
use whatever is at hand and have a good 
rime with real-world mathematics. 




Mums TutSnitoAKOs 

The activity described In tMs article iiipporotheLeamlng 
Standaniifor New York State In Mathematics, Jdenee. and 
Ttdmalogy (MST1, spedflcaBy. 

Number 3: Understand mathematics 
problems and make Informed decisions. 
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■rows. Comets, and Wovae 



s that could make them 

by Dennis Erickson, Science Teacher, Chicago, Illinois 



You have heard of Comet Hale-Bopp and the meteor that may have killed the 
dinosaurs. Well, thanks to the Internet, digital cameras, and image processing 
software, just about anyone has a chance of discovering the next comet or an 
asteroid headed toward our planet Earth— hopefully in time for us to try to 
send a rocket to deflect the killer rock. And all this without a telescope. 




Thanks to mv alma mater, die University of Illinois in Utbana, nightly pictures 
of the skv are available to anvone with an Internet connection. The astronomy 
department has a camera lens attached to a sensitive CCD chip diat take 
fantastic shots of the stars. The pictures are automatically fiploaded to their 
Internet site oiled Stardial. One image is taken every 1 5 minute in a strip 
just below the celestial equator. Image from the past three years are aval e 

at the site. 



Using Stardial in the Classroom 

I captured students’ attention by discussing the dinosaur extinction and by 
showing several videos about asteroid impacts and dangers. Then 1 had each 
student in my astronomy class choose an area of the sky that Stardial imaged. 
Steps for using Stardial are detailed starting on page 44-. 



Students checked their area each dear night and compared the new images 
with older ones to find any differences. 



)ver the course of weeks, several objects were found. Most turnedout 
e airplanes or satellites. Two unknown objects were found and mtkedior 
everal davs. Our project and two students were featured at theTech 2000 
xhibit at the state capitol, on a Chicago talk radio show, and on the evening 
ie\vs of a Chicago television station. 



The objects were compared to an asteroid database and were later found to be 
known asteroids. We will keep looking! 



Dennis E. on (derKkonfg.launschool.crg, teaches astronomy electrons and 
computer meracr in grades 6-12 otThe Urn School of Chicago. \ If- long amo- 
tear astronomer and horn radio operator, ho currant grojea is sharing the svonders 
of the night sky and e Jucorinj the public orout light pollution and ns solutions 
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Benefits of the Project 

This project builds many skills in x^tronomy. Students learn to use the 
coordinate system of the sky (right ascension and declination) and the 
brightness scale of die stars (magnitude). The size of the images and speed 
of die motion of the objects arc measured. Retrograde motion is shown 
on some of the images. Students also get the opportunity to explore the 
creation of digital images of the night skv with CCD cameras. 

The project also builds computer skills. Students practice visiting 
Internet sites bv typing in the web addresses. They learn to download 
images and convert them from one format to another. Other skills 
include saving and opening files and digital image processing, animation 
and aligning, measuring, and enhancing the images. 



Perhaps the most important benefit is that the work of a scientist is high- 
lighted. Students learn patience — many thousand images may need to 
be cheeked before a discovery is made. Surprise! The work can be bor- 
ing! Students learn to face disappointment when they think they haw a 
discovery and it turns out to be a known object, not a new one. They 
come to appreciate the persistence needed by scientists. Students see 
that there may be no immediate results, and a project may take years to 
complete. 

At the same time, they begin to imagine the thrill of discovery and being 
the first person to sec a new object. They enjoy collaborating with other 
scientists. They begin to realize that sometimes important discoveries are 
made by accident. 



Steps for Usang Stardia! 

Here arc the steps, using a Macintosh. 
(Windows is similar, but not identical. Steps to 
use with that operating system are inserted as 
needed.) Please note that other software and 
hardware differences may affect the steps you 
need to use. Also be aware that web sites do 
change over time. For help in making this 
Stardial activity work for you, email the 
author: derickson@latinschool.org 



1. Download the pictures. 

Using the WWW browser Netscape, connect 
to the Stardial site (www.astro.uiucedu/star- 
dia!). Download two images from the same 
place in the sky that were taken on different 
days. Two images with the file names of 
01060530 and 01070530 would be good to 
download and compare. 

Note that the first four digits of the picture's 
file name tel! you when it was taken 
(0106=January 6). The next four digits tel! 
you the picture's location in the sky (0530=05 
hours, 30 minutes RA). RA is similar to longi- 
tude, but it is on the celestial sphere, not on 
Earth. 



r 4 rn» Edit view go A 15 *g*p 



Netscape: ST/VHP UL 











Stardial 
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Stardial images are quite large in sky area— 
about 8x5 degrees, but only about 50K in 
file size. They do not take long to download 
in the JPEG format If the image is all white 
(6K size), the sky was cloudy on that date. Try 
another image with a file size around 25K. 

Here is the path to two images, taken on 
dear nights, that you can use for your first 
try: 

• Start Netscape and go to the site: 
www.astro.uiuc.edu/stardial 

• Click on Web (under Data), then jpg I, then 
RA/, then 0530 I, then 2000 1, then 0106.jpg. 

• This will display an image of stars. 

• Now save this image: File/Save As, choose 
Format Source (change Text to Source). 

• Now do the same for the 0107.Jpg image. 

• For Windows, save images with the .bmp 
extension, choosing All Files in the pull- 
down menu. 

2. Convert the pictures to a usable file 
format 

(If the JPEGs open in NIH Image, you can skip 
this step. A Quicktime converter on your 
Mac may allow them to open directly in NIH 
Image.) 

For Macs, the Images are in a JPEG format. 
The image processing software you will use 
does not open JPEG so the images must be 
converted to a PICT or TIFF format. 

• Open the first image in JPEGView 3.3. 

• Save As and choose the PICT format 

• Do the same for the second image. 
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. For Windows, use an image manipulation 
program (such as Paint) to open your .bmp 
files and Save As true bitmap images. Save 
in 256 colors. 

3. Set memory requirements and open 
the images. 

The National Institutes of Health has a free- 
ware program called Image that you can 
download from rso.info.nm.gov (then click 
on NlH Image/lmageJ, then Downloads, then 
nih-image162.fat.hqx). Or for Mac and PC, 
you can get the program from www.cipe.com 
(then click Software/Images, then NIH Image 
Software or Scion Image Software). The Scion 
site requires you to register before you 
download, which will not cause a problem 
for you. Use your school's address if you 
wish. 

. Set the Memory Size of Image to 10000K. 

Do this by clicking once on the Image icon 
and then File/Get Info/Memory. 

• Set the Preferred Size to 10000. 

• Set the Image Buffer to 3000K. Do this by 
starting the program and then accessing 
Options/Preferences. 

. Set the Undo and Clipboard Buffer to 3000. 

• Quit the program. 

• Start Image. 

• Open the two PICT or bitmap images. 

4. Make a stack from the two images. 

You will put one image on top of the other in 
a single file called a stack. 

• Menubar/Stacks/ Windows to Stack. 



5. Align the images. (You can skip this 
step for your first try). 

The two images may not be exactly stacked, 
so we need to register (align) them. 

. Go to the Menubar/Stacks/Register and fol- 
low the directions that appear on the 
screen. (A fiducial point is a reference star 
that appears in both images.) 

• After you do Stacks/Register and click 
Register, click ONCE on the exact center of a 
small star near the upper left corner of the 
image. REMEM8ER WHICH STAR. 

• Then click TWICE quickly on a small star in 
the lower right corner. REMEMBER WHICH 
STAR. (Do not move the mouse between 
the clicks, and they need to be two fast 
clicks.) 

• The next image (slice) will appear. Do the 
same clicking on the same stars. This will 
align the two images. 

6. Blink the two images. 

Now that the images are aligned, we can 
blink them to check for differences. Show the 
two images, alternating between the two 
rapidly. Any object that is in one image, but 
not the other, will blink. 

• Menubar/Stacks/Animate. 

• Change the rate using the number keys on 
the keyboard, 1 =slowest. 
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7. Check the identity of Wi 

If you find a blinker, it could k 
oid, comet, satellite, or...??? E 
time, and location to another 
ask that person to confirm yo 
students and I can try to conf 
with others who find objects, 
program called Starry Night (■ 
soft.com) plots many known 
can be used to identify asterc 
search for asteroids on the In 
ways of reporting your finds, 
known object or, if you are It 
new find. 

Another activity using Stardl 
plotting the light curve of va 
AAVSO has a nice program c 
Astrophysics (www.aavso.ort 
site has more activities, and ! 
think of additional activities 
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Resources to Help You Bring 
the Red World into Your Classroom 







byTcrcsc Herrera and Carol Damian, £.VC Instructional Resources 

Classroom worl in mathematics and sdencc should be meaningful to students in that it should have 
some connection to the world they live in. What kinds of activities and problems do our young peo- 
ple experience daily that have natural, but often undcrcmphasizcd, connections to important mathe- 
matics and science prindplcs? Here arc just a few examples: 

JVTuu makes some hits with a baseball bat better than others? 

How much trash do nv accumulate in our wastebaskets m a week? 

Can we assume that we'll always have enough clean water? 

Where does our food come from? 

Can our family afford to take a vacation to Orlando? 

Do we hove enough land space on Earth to support the growing world population? 

In this section ofENC hew we hive attempted to identify some resources that will help you and your 
students make significant connections between classroom learning and matters of everyday lifc.The 
aim of each resource here is to build a bridge to the real world , invoking students in the mathematics 
and science of everyday happenings. Yet each resource differs in how it builds that bridge. 

• Some provide connections between different disciplines, such as art and math (c.g.,Thc 

Mathematics of Architecture or Mathematical Quilts). 

• Some resources uncover the science and math hidden in familiar events, such as science in toys 
(Exploring Energy with TOYS) or in sailing a boat (SailingThrough Bernoulli). 

• Others deal with questions that young children bring to school and that still fascinate older stu- 
dents: What is lightning? (A Handful of Lightning) How do planes fly? (TheTAKE OFF! Kit) 

• Some are simulations that put students into a scenario in which they problem solve within a 
“real" context, such as designing a swimming pool (Pooling Around) or making a medical deci • 
sion (A Problem of Life and Death). In these environments students work within a complex sit- 
uation, in contrast to textbook problems that often focus on one skill at a time. 




We present the resources in groupings that we hope will relate to your teaching needs and that range 
across alt grade levels. In many cases, students are involved in activities in which they must make 
decisions, choose appropriate calculations, identify formulas, and create solutions within contexts 
that, even though imaginary, are analogous to situations in our everyday world. 

Learning for real-world applications opens a need for deeper understanding of the issues involved 
and of the related math and sdencc content. In Background Knowledge, we suggest resources that 
will help teachers as well as students reach this understanding. 

A section on Professional Development provides ideas on teaching strategies and other issues related 
lo guiding students through real-world exploration. 

Finally, realizing that one of the most frustrating parts of prepare >g and implementing a lesson can he 
finding actual data, wc have included a set of Internet sites as sources of Real Data. 
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As always, wc must emphasize that this list of exemplary resources is not comprehensive. The materials 
featured in this issue were selected from the existing collection at ENC. Furthermore, due to limitations 
„f space, wc can present only a sample of the innovative materials available to you as you open your 
classroom to real world experiences. 



Please note that this section is based on abstracts found in ENC s database of K- 1 2 materials All ENC 
abstracts ate descriptions rather than evaluative reviews. You will find complete ENC records for these 
selections via the online version of ENC kern (cnc.org/fiWrealwtsrld). Some records provide links to 
online, third-party reviews and/or references to journal reviews. Pricing and ordering information was 
verified in April 2000, and is subject to change. « 




Math and Science All Around 

Math Around Us (Grade K) ** 

A Handful of Lightning: Full Participation Science Experiments for Young Scientists (Gra es 

Exploring Everyday Math: Ideas for Students, Teachers, & Parents (Grades K-6) 

Beyond Facts and Flashcards: Exploring Math With Your Kids (Grades K-6) 

Sunlight, Skyscrapers, and Soda Pop:Thc Wherever- You Look Science Book (Grades K-6) 

Teaching Science with Everyday Things (Grades 2-6) 

The Science Chef Travels Around the World: Fun Food Experiments and Recipes for Kids (Grades 2-8) 

Math in Geography (Grades 4-6) 

Great Moments in Science: Experiments and RcadcrsThcatrc (Grades 4-9) 

Measurement in Motion (Grades 5-12) 
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Decision-Making Scenarios 

Tcar’ningAboul Learning: GEMSTeachcr’s Guide (Grades 6-8) 

No Quick Fix: A Problem-Based Unit (Grades 6-8) 

Emergency (Grades 

Prentice Hall Product Testing Activities (Grades 6-8) . 

The Power of Numbers: A Teacher s Guide to Mathematics in 

a Social Studies Context: An Interdisciplinary Curriculum (Grades 6-9) 

Math In Daily Ufe: How Do NumbersAflect Everyday Decisions? (Grades 6-12) 



Pooling Around (Grades 

A Problem of Life and Death: The ECMO Saga (Grades 7- 1 2) 

Decisions Based on Science (Grades 9-12) 

Mathematics for Decision Making in Industry and Government. High 



School Modules (Grades 9*12) 
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Integrated Mathematics and Science c*t 

Pro|ecT Explorer: An Orangewood Elementary and ASU West Collaborative Project (Grades K-6) » 

Secret Codes (Grades 6-8) 

Mission Mathematics (Grades 9- 12) . g . j 

Mathematics in Biology (Grade 1 1 and up) 

I 2 
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Go Figure ! 

Mathematic* 
Through 
Sports 







At Play: Sports and Toys ^ 

SpottTsdencc @THc Exploratorium (tirades K- 1 2) 1 ' ' ' ’ V ’ ’ 0 ' c 7 

Gizmos and Gadgets: Creating Science Contraptions That Work (And Knowing Why) (Grade. 29) 57 

Exploring Energy with TOYS: Complete tafton* (Gradti 4-8) ^ 

Yesterday *s Sports, Today a Math (Grades 4-9) ^ 

Toying Around with Science: The Physics Behind Toys and Gap (Grades 5 8 ) ^ 

Go Figurcl Mathematics Through Sports (Grades gg 

Sailing Through Bernoulli (Gt ades 9- 1 2) 
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Under Construction (Grades K-2) ^ 

LEGO Crazy Action Contraptions: A LEGO inventions Book (Grades Jg 

Roomer Control Pack (Grades gg 

SenSci Control Box (Grades 4-8) ’J.’j’ T7i\ 60 

Create a Co-Op City: A Cooperative Adventure Using Architecture and Degn (Grade. 4-12) . ^ 

Building Toothpick Bridges (Grades S-8) ‘ ^ 

Robolab Starter System (Grades gg 

Moddsmart: A Structural Spreadsheet for Model Builder. (Grades fi1 

The Take Off) Kit: An Aviation and Aeronautic Science Kit (Grades 

AWodd in Motion II:Thc Design Experience (Grade gj 

Mathematical Quilts: No Sewing Requircdl (Grades 7-11) g1 

SimCity 3000 (Grade 7 and up) gj 

The Mathematics of Architecture: Building by Numbers (Grade 9 and up) 



Money 

Money (Grades 1 and 2) 

Investing for Kids (Grade l and up) . 
Money (Grades 4-6) 
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Environment 

Ctamting^n a~ Small Planet: A'clivities for Environmental Mathe.naucs (Grades • > ■ • • 
Envirumath: Activities to Stimulate Interest. Integration, and Inquiry (Grades . • • 

Tnsh Pirns: Using Math to Help U. Make Decision. About Our Environment (Grade 2) 

EnviroNct Monitoring Projects (Grades S- 1 2) . - • • . nf ' DisoaM | 

Trash Conflicts: A Science and Sodal Studies Curriculum on the Ethics of Disposal. 

An Interdisciplinary Curriculum (Grades 

Leaf Pack Experiments Stream Ecology Kit (Grades 
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Composting In the Classroom: Scientific Inquiry Tor High nenoo. -™ t y 54 

He Digital Reid Trip to the Rainforest (Grades 9- 1 2) gg 

Environmental Science: Reid Laboratory (Grades 

Held Manual for Water Quality Monitoring: 55 

An Environmental Education Program for Schools (Grade 9 and up) .65 

Task Force Environmental Investigation Kit (Grade 10 and up) £5 

Seals, Fish andYou:Thc Nature of the Story (Grade i 1 and up) 



BEST COPY AVAILABLE 
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Life Sciences 



What Tree Is Ilf (Unties 

Native American Gardening: Stories. Pro|ccu, and Rectos for Families (Grades l -1 2> 

The Human Body for Every Kid: Easy Activities That Make Learning^, -ncc l un (Grades 38) 

Magnificent MicrovvorM Adventures: Microscopic Topics (Grades 

Nervoui System (Grades 6-8) 

Promises & Prrils of Biotechnology: Genetic Testing (Grade 10 anil up) 



Earth/Space Science 

Watching the Weather (Grades K-2) 

Primarily Earth (Grades K-3) 

Water (Grades 3 and 

Hidden in Rocks (Grades 

Solar Svstem (Grades S-8) 

The Topsoil Tour: The Hands-OnTest Kit & Mini Curriculum for Exploring Soil (Grades 5- ) 

Occam Climate Explorer (Grades 5-10) 

Changing Shorelines (Grade 

Water, Water Everywhere (G rades 7-12) 

Stars and Stories (Grade 7 and up) 



Physics t. • 

FunWithPhysics: Red-Life Problem Solving (Grides K-3) 

Gravity Rules! (Grades 5-12) . 

Communication (Grades 
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Chemistry { ^ 

“s^ii Science: Dv-.cmi.g and Testing Soft Drinks (Grades 3-7) ••••••• • ’ ' 

CK, Ch~i.,r, E.prtinKnB Ud.g W, Me, d 
the CBL Svstem and T! -82. 83. 85. 86 and 92 Graphing Calculators (v, rades 91 2) 



ChemMatters tGndcs 1012) 

Chemistry in the Marketplace (Grade 10 and up) 



| Proba bility 






Probability (Grades l and 2) 

Between Never and Always: Probability (Grade 5) 

Probability (Grades 712) 






Measurement 
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The Master Ruler (Grade* 2-8) 73 

From Pares to Peel: Measuring and Data (Grade 3) 73 

The Right Angle (Grades 5-8) ’ ", 7 ov .73 

trough the Fves of Explorers: Min.ls-On Math and Mapping (Grade* S -9) 73 

Measurement {Grades 6-8) 74 

Number SENSE: Simple Elective Number Sense Experiences (Grades ^ 

Flea-Sized Surgeons (Grades 6-9) ^ 
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Fractals 74 

AFracuis Lesson for Elementary and Middle School Student* (Grade. ^ 

Infinite Window. Classroom Instructional Resources (Grade 8) ^ 

Fractals: Exploring Its Simplicity. Beauty, and Mathematics (Grade 9 and up) 

Statistics 75 

The Graph Club with First & Martina (Grades K-4) ^ 

Survey Questions and Secret Rules: Collecting and Sorting Data (Grade 1 1 ^ 

Data Explorer (Grades yg 

Dau Analysis, Statistics, and Probability (Grailc^ yg 

Data: How DoYou Get It? {Grades 6-9) yg 

Statistics Polls: What Do the Numbers Tell U»? (Grade 7 and up yg 

Rice Virtual Lab In Statistics (Grade 9 and up) yg 

Addison Wesley Longman Internet Projects for Elementary Statistics (Grade 10 and up) 

unctions and Graphs 77 

Tracking Graphs (Grades 6 and 7) 77 

Patterns. Functions, and Algebra (Grades 77 

Thinking With Mathematical Models: Representing Relationships (Grade ?? 

Algebra Experiments 1: Exploring Linear Functions (Grades 8.1°) ; 

Real- World Math with the CBL System: Acn'itics for thcTI 8 J andTl-SI Plus lOra >'< -• 

Phy.ic.and Calculus Problem of the Week (PCPOW) (Grade 1 1 and up) 

Background Information for Teachers and Students 78 

. ... 80 

professional Development 
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Searching ENC 

When you go online to learn more about the materials high- 
lighted here and others, you will find more than one ophon 
for searching through ENCs vast collection. Here are a tew 
general tips tor making best use ot ENCS database ot teach- 
Ing resources. 

• The simplest search tor curriculum resources on ENC 
Online allows you to type in any word, and select cost 
and grade level, links at this search provide assistance in 

choosing words. 

. The more advanced search options allow you to 
construct even more specific searches^— this is great 
if you have very clear requirements m mind. 



Visit Knc -?s^/ so^ 



o 
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♦ The materials In this section were carefully selected by 
ENCs content specialists to tit the theme of this issue, 
you would like to see more materials on this topic from 
ENCs collection, you can create your own search. Hint 

To do our Initial searches, we used terms such as 

•real world applications* 

* environment* 

"consumer mathematics" 

(Be sure to indude quotation marks around search 

words.) 

. The catalog records printed In this part of the magazine 
contain just the highlights of the full 
go directly to a specific record, type in the ENC number 
in the search window of any search option, it is impor- 
tant to type the ENC number exactly as is appears at the 
end of the item's abstract in this magazine. 
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W Math and Science All Around 

Math Around Us 



Grade: K 

1995 

Author Opfceal Dala Corporation 

Ortwtng Wcrmrtoa 
Opfctl Data School Mofti 
512 Moans SI MW. Suita 100 
Atlanta, GA 30318 

(404) 22MSOO /Fax (800) 953*8691 
To5 free: (800) 524-2481 

Yvww.optjcaida&axn 

$621.00 pei ktf 

Note: Replacement components available 
Cafl publisher for more Wormaoon and 
tortystem requremenm 

Standards: NCTM Curriculum and 
Evaluation Standards (13891 



This kit, part of the KinderVenrures 
series, is a multiscnsory program that 
engages young learners in finding out 
about themreh cs and the world around 
them. The program is mathematics and 
science oriented and has connections to 



syinl studies, language arts, and the arts. 

It incorporates videodiscs, hands-on activi- 
ties, read aloud stories, literature and 
manipulatives through the adventures of 
Pocket and Tails, hvm Wandcroos (tm), 
that guide teachers and students through 
both familiar and new concepts. This unit. 
Math Around U , contains fire lessons that 



help children learn about shapes and pat* 
terns, counting and sorting, picture and bar graphs, units of measurement, 
and addition and subtraction. The teachers guide provides detailed lesson 
plans, a bar code index to laserdisc images and movies, and individual and 
group activities. In addition to traditional assessments, the guide also indi- 
cates activities that would be appropriate for inclusion in portfolios or as 
alternative assessments. The guide also provides reproducible student work- 
sheets, a bibliography of children s literature, and connections to other disa- 
plines, subject areas' multicultural perspectives, careers, and basic sldlls.Thc 
accompanying CD-ROM provides narration, QuickTime <un) videos, and 
matching games that improve hand eve coordination, memory skills, and 
understanding of math concepts. The kit also provides a large floor graphing 
mat and a booklet that presents suggestions for developing mathematical 
ideas using stories and poems from children s books. A Spanish version is 
also available. (Author/LCH EN( -005490 




Exploring Everyday Math: 

Ideas for Students, Teachers, 6 Barents 



Grades K-6 

1953 

Asftoc Maja ApdflnantndJulrt Kmg 

Otferfog Wormttlon 
Greenwood Publishing / Hemcnann 
EdacaQonai Books Inc. 

88 Pea Road WW 

PO Be* 5007 

Westport, CT 06881 

(603) 431-7804 /Fax (800) 203-1 M2 

ToWree:(800) 793*2 1 54 

Erma. ajstsefWSbanemaanxom 

www.grwnwcod.cenj 

$25.00 per book 

Ttiadirilr NCTM Curdeuiin) and 
Evaluation Standards (1989) 



Exploring 
Everyday Math 



This teacher's guide pro** •• les plans for 
math activities that center on the daily life 
of the family. The authors address two 
themes in the guide: the problem of the 
isolation of mathematics learning from 
life experience and the need for parent 
involvement in students 1 mathematics 
learning. Most of the activities begin in 
the classroom, where students are 
encouraged to use their imagination, 
dare ideas, and ask questions on topics 
from their daily hTes.The authors believe 
that students will respond enthusiastically 
to the activities ad will be prepared to 
participate in the second phase, which 
takes place at home. Parents and other 
family members are asked to join in the 
process, contributing Information, sharing 
thtir knowledge, and taking part in the 
investigations. With the completion of the 
home phase, the program is wrapped up 
in the classroom where students compile, 
organize, and interpret the Ideas and 
information they gathered at home, pre- 
senting them through murals, graphs, 
written descriptions, books, or dfcplays. 

in addition to the activity plans, the guide 

contains an extended discussion of how children learn mathematics^ A cur- 
riculum chart shows how the activities can be used to address specific math- 
ematical topics for different grade levels. Also provided ut sample letters to 
parents and book lists related to specific topics. (Author/ GMM) ENC- 
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A Handful of lightning: Full Participation Science 
Experiments for Young Scientists 



Grades K-6 

1997 

AaDor Ernie Batson and Mary Batson 



OrMuMraUw 

SuosttneCorouiarts 

417 Ctowr Lane 

Fort CoBtos. CO 80621 

(970) 495*9782 / Fax (970) 495-6863 

Enrad: EMSunCoCaX.com 

www Avandeam com 

$1$J5 per book (paperback) 

Standard!: Colorado Model Content 
Standards lor Seance (amended. 
November 1 995): Nabonal Science 
Education Standards {December 1995) 



This activity book is a compilation of .0 
science experiments that require simple, 
everyday materials. In sample experi- 
ments, students use air pressure to push a 
straw into a potato, use hot and cold 
water to inflate a balloon, and make a 
rolling can reverse and return. Each 
experiment is written with step-by-step 
instructions and indudes simple explana- 
tions, variations to extend the experi- 
ment, and real-life connections, as well as 
correlations to Colorado and National 
Science Education Standards ( 1 995). 
(Author/LCD ENO01462'’ 
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Beyond Facts and Flashcards: 
Exploring Math With Your Kids 



Grade* K-6 

1096 

«Jwr Jan Motoos & TCTC 



omuMOfi 
Gffwiwood MfeMnB/Wrwn®* 
Edoctfonal BoOa Int 
88 Post Koad West 
PO to 5007 

WWpoaCT' 06881 

(503) 431-7884/Pwc 1600) 208-150? 
WHre«(800) 793-2154 
Em*): cur*ssvSheinerpann com 
wwwgrc:nwoodxom 



This book, written for parents of students 
in grades K to 6, exposes the myth that 
there are those who learn to do math eas- 
ily and those wh6 ire doomed never to 
experience success in math. This book 
offers parents practical ways to provide 
children with needed practice in math, 
along with a coHedidn of games and 
activities that encourages children to 
become successful math learners. The 



tit* per book 

SbBfcrto: BCTU CcnWum inrf 
talabon Staraferts (1989): NCTM 
Pretecorei Standards (1991) 



book explains to parents how the activi- 
ties relate to mathematics, what is reason- 
able to expect a child to understand, and 
how to ask questions that prompt and 
support mathematical learning, Activities 
anec from the playful to the serious. In one activity, children count stop 
lotos, determining how many were red when drivers arrived at Aem and 
L long the lights staved red. Hus collection of exercise, U intended to fos- 
vr rnavtvrmatiml literacy (Authnr/LDR) LNC -008967 
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Sunlight. Skyscrapers, and Soda-Pop: 
The VVherever-You-Look Science Book 



Grades K*6 

19M 

FW.W»r. Learning Tnangte P fBSS 
Author Andrea T. Bennett James H. 
fester 

Offering irtfMmaQofl 
Amenean Cbermeii Sooety 
Department 1135 
1155 16 «i Street KW 
Washington, DC 20036 
( 500 ] 209-0423 / Fax: ( 202 ) 872-6067 
Tofl-trw:( 800 ) 227-5558 
wwwacsjrgtedresouroesittrrt 

$12.96 per activity*... .(paperback) 




"Hus book contains hands-on science activ- 
ities tliat are designed for students and an 
adult partner. It follows siblings Sally and 
Sammv through their day as they realize 
that there are interesting sdentific phe- 
nomena all around them. Each pair of 
activities begins with a picture of Sally and 
Sammv in an everyday situation as they 
describe in rhyme their observations. For 
example, while thev arc In the kitchen fix- 
ing breakfast, an egg breaks on the door. 
One of die activities that accompanies this 
scenario allows the students to discover 
the strength of the dome shape of eggshell 
halves. The characters in the book chal- 
lenge the readers to find in other scenar- 
ios examples of die tested sdentific princi- 
ples. The strength of die dome activity is 
demonstrated in a picturc of the ball park 
with one of the characters sitting on a bat- 
ting helmet. Answers to the science search 
challenge and explanations of the hands- 
on activities arc provided at die end of the 
book. (Author/ JR) ENC-01 $498 



Teaching Science with Everyday Things 



Grades 2-6 
1995 

r. Victor L Schmidt, Verne N. 



This activity guide provides elementary 
science teachers with hands-on activities 
using common, everyday things. The pur- 
pose of the book is to be of practical help 
to teachers In teaching science with no 
special or costly equipment. The text is 
structured in 1 4 chapters that cover such 
topics as counting and measuring, air and 
weather, and powders and solutions, as 
well as environment and conservation, 
forces and motion, and Sun, Moon, and 
stars. Each chapter contains a statement of 
objectives in three categories (attitudes 
and appreciations, skills and habits, and 
facts and principles) and hands-on activi- 
ties. Each hands-on activity includes back- 
ground information, a list of materials, 
and procedures, as well as sample discus- 
sion questions. In sample activities, stu- 
dents nuke a tattle barometer by putting 
an inverted bottle with a long slender 

— ncc k in a jar of water, build a simple mag- 

netic compass by laying a magnetized ncdle on . piec <**^ ** « 
a watcrbowl. and make a magnifier by catching a drop of water in. loop of 
a thin wire. The book features cartoon illustrations i that shmv procedures an 
inductions detailed in the text. It also Includes bibliographic references and 
an index. (Author/YK) ENC-01S984 



(Mart* tatocTtuUM 
AIMS Education fcotvwton 
P0 Box 8120 
Fresno. CA 93747 

( 553 ) 255-4094 1 Fax: (559) 2556336 
ToWrea (863) 733-2467 

$18.96 P«f too* (papeitiac*) 
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The Science Chef Travels Around the WbrW: 

Fun Food Experiments and Recipes for Kids 

This book helps students become inter- 
national science chefs as they integrate 
their study of geography, science, and 
food. Readers learn about the foods and 
cultures of fourteen countries, perform 
hands-on science experiments, and pre- 
pare international dishes. Each chapter 
beg'rn with a regional map and a discus* 
sion of the foods and meals of that coun- 
try. Science experiments that can be con- 

ducted in the kitchen are followed by 

r«iD« that contain the foods tested in the experiments, ^ experiment 
includes a purpose statement, a list of materials, and a set of mrecooM. 
explanation of the results is included. A scale from one to three chef 
indicates the cooking experience needed to prepare the redpesJhe book 
provides explanations of cooking took, skill., and safety rules. CenaJ num- 
tion Information is supplied, and a table list, the M 
the recipes. A glonary contain, culinary and scientific terms. (Author/JR) 

ENC-016386 



Grades 2-8 

1996 

Author. Joan D'Arm». Karen Bch 
Drummond 

Ordering IntonwOon 
John Wiley and Sons. Inc. 

One Wiley Onve 

Somerset, NJ 08875 

(90S) 469-4400 1 Fuc (732) 302-2375 

ToWrec (800)225-5945 

www.wiiey.com 

$12.95 per act Mty book (paperback] 



Math rrt Geography 

Mdth Is Everywhere! Series 



Grades 4-6 

IBM 

tr. Tom Nelson 



Offering Wannatten 

Evio-Moof Eduattoful Putflsrwt Ca 

Orders 

18 lower FacsctteOrtv* 
Mooterey.CA 93940 
Fax (800) 777-4332 _ 

HgMr*c( 800) 777-4382 
WtMJtOMWLtmf 

$ 6.45 per book 



i Matiiin 

GEOGRAEUY 



This book, for fourth through sixth grade 
teachers, is one of a series math-based, 
hands-on thematic units. Odldren apply 
math concepts and skills to home and 
school situations. The units include 
teacher resource pages, student forms for 




and patterns. This unit intends to engage 
students in a variety of mathematical 
applications to the study of geography. 
Students make their own globes; measure 
distances on maps and globes; investigate 
world time; and explore direction, longi- 
tude, and latitude. Also available from this 
series is .Wot/i in die Kitchen for grades 2-3, 
which includes redpes and activities relat- 
ed to the kitchen and cooking Children 
also explore cost comparison for grocery 
items and are introduced to die power of 
advertising. (Author/SXA) ENC-007453 
& ENC -007450 
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Great Moments in Science: 
Experiments and Readers Theatre 



Grades 4-9 

1996 

c Kendall Haven 



Ontafeg Information 

Teacher Was Press/ Lferariw Unlimited 

PO Box 6633 

Englewood. CO 80155 

(M3) 770*1220 / fax (303) 220*8843 

TM-ftK (800) 237-6124 

wwwJu.com/ 

CUSfl per activity bock (papcrtddc) 



This book contains scripts for scenarios 
that depict historic discoveries by male 
and female scientists, experiments related 
to the discoveries, and lists of additional 
references. The author s goal is to help 
students connect abstract concepts with 
the flow of human drama and history. 
When the students act out the scenarios, 
the topics become relevant within a his* 

toricai context The activities represent 

twelve significant events in science and were selected because of their rele- 
vance to classroom teaching, theatrical potential, and affordability. One 
chapter covers how Louis Pasteur handled the debate about whether sponta- 
neous generation occurs or not.The students perform a slat in which 
Pasteur is trying to balance Ills administrative duties with his battle to dis- 
credit Felix Pouchet's claim that microscopic organisms appear without par- 
ents during fermentation and putrcfication. Pasteur and his student model 
the scientific patterns of thought and process skills when they discuss his 
experimental designs and results. The related experiments that the students 
conduct involve testing the conditions that optimize mold growth.Thcy look 
for sources of error, reflect on their observations, and consider what their 
results mean. References forjurther reading are included. (Author/ JR) 
ENC-016071 



Measurement in Motion 
Learning in Motion Series 



Grades 5-12 
tan 

Mtoc Maroa Cnn». Meted Rsh; 
proQiarmw. Andrew Green 
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Learning About Learning: GEMS Teacher's Guide 

"if MS senes 



This kit contains software and a teacher's 
guide with activities that enable students 
to mathematically and scientifically analyze 
motions that arc common in their lives. 

The authors state that in both math and 
science, connecting different mathematical 
* representations builds deeper understand- 
ing. This kit is designed to let students 
directly connect concrete situations in 
movies to visual data representations in 
graphs and charts, and to symbolic repre- 
sentations in data tables and formulas. The 
kit contains installation software, a CD- 
ROM, and a teachers guide. The CD- 

ROM has video segments of real-life 

occurrences, such as a candle burning, cars passing on the street, or the 
movement of amusement park rides. Teachers or students can capture 
motions that they want to study and use the software with digttrmd mov.es 
that they create. Students direct the computer to take measurements such as 
area, angles, and lines, while the program keeps track of the tune.Thcy 
decide how they want to display their data and whether they want to add 
teat. The CD-ROM also contains two investigation webs that connect a set 
of related investigations.Thcsc w ebs offer the users several suggested paths 
while they study variations of motion with the same object. The activities in 
the teacher’s guide explore the scientific and mathematical content, while 
stimulating the students to think of other questions or applications in differ- 
ent situations. Each activity lists the learning objectives, national standards, 
and the problem for investigation as well as discussions of the n^<s«d 
extensions of the lessons. Reproduriblc student pages are provided. A refer- 
ence section in the teachers guide offers technical help for the applications 
in the computer program. (Author/JR) ENC-01^00 v — 



Grades 6-8 

1996 

Author. JacQiftUne Baiter. Katherine 
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Marian C. Diamond 
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Thh scries of teacher's guides contains 
guided discovery activities with step-by- 
step instructions and background informa- 
tion to allow presaitation by teachers 
without special background in math or sci- 
ence. This teaching unit consists of activi- 
ties to help students in grades 6 to 8 learn 
about learning from several different per- 
spectives. Topics include the human organ- 
ism, animal behavior, health and safety, 

product testing, the ethics of experimenta- 
tion, and what scientists do. In addition to providing a way to study these 
important content areas, this unit enables students to learn more effectively « 
they continually reflect on their own learning process. While doing the activi- 
ties in this bode, students study how individual humans and animals learn; 
make tactile mazes of sticker strips; test mazes on a blindfolded partner, 
explore how humans and animals learn by using sensory information from 
their environment; learn how to solve two health related mysteries based on 
true stories; and investigate how animals aid humans learn what is safe to eat 
and learn why there is a need for regulation of foods, drugs, and cosmetics. A 
Behind the Scenes section serves as an introduction to the topic of learning 
and the human brain; a Summary Outlines section serves as a teacher guide. 
Also included are student outcomes, assessment suggestions, literature con- 
nections, and a resource section. (Author/ CCM) ENC-008092 



No Quick Fix: A Problem-Based Unit 

Problem-Based Science Units 
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1997 
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Education 
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|ttJ8 p« book (paperback) 

Sbrtutfc BenchRurto tor Sctoco 
UiMjcy; Nxflonai Setencs Education 
Statfcnh (December 1995); Standards 
d Laming for YlrgWa Publo Schools 
(June 1995) 



This curriculum unit is designed to intro- 
duce high ability students to immunology 
and microbiology as they grapple with an 
ill-structured, real-world proWem.Thc 
series comprises a supplementary curricu- 
lum designed to integrate science process, 
content, and the concept of systems 
through the study of real-world problems. 
Each unit is organized around a central 
problem that is mapped out Into specific 
lessons with assessment approaches that 
include problem logs, experimental 
design worksheets, and lab report forms. 
This unit contains fifteen lessons that vary 
in length between one class session to two 
or three weeks. The students begin this 
unit by assuming the role of a physician who must develop an action plan to 
control a potential outbreak of tuberculosis. In the firrt lesson, studaiU 
work together to create a Need to Know Board that outlines what they 
.'iready know, what they need to know, and how they can find required infor- 
mation. In the next lesson, students learn about the concept of a system and 
apply it to the human body. In subsequent lessons, students create a iagram 
of the immune system and study microscope slides of the thymils, spleen, 
Mid lymph nodes as well as samples of normal and tebercular hog tine. 
For each lesson, the guide provides a summary of the lesson leng*. 
instructional purpose, and required materials and handouts. It also provides 
list of discussion and hands-on activities for each class session, questions for 
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the teacher to ask, and suggested 
assessments and extension activities. 
Reproducible student readings and work- 
sheets are included, as well answer keys, 
scoring rubrics, and sources for supplies. 
The bibliography includes a listing of 
curricular correlations and electronic 
resources. Also available from this series 
is Electricity City, in which students are 
introduced to electricity as they work to 
meet the electrical needs of a planned 
recreational complex being built in the 
middle of a dty. (Author /LCT) 

ENC-01 4776 & ENC-01 4779 



Emergency 

finmeTime Math Scries 



Grades 6*8 

1997 

Aster Todd ZaorsM, SUabtfti Huriey. 
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Pri/neTime Math 



This CD-ROM, one of six interactive soft- 
ware products available in the Prime Time 
Math series for middle school grades, pre- 
sents the dramatic story of the work of a 
medical team treating a fifteen year-old 
patient in an emergency room. Software 
guides the students, working in groups, 
through the first two acts, which involve 
them in the problem-solving scenario. 

They follow a sequence of activities: learn 
which data to collect, watch the video 
twice, work on individual and group math 
problems, share answers, and have a group 
review of the answers. Functioning as a 
team is planned into the lesson sequence 
and considered a primary objective. Act 
three is a short video resolution to the 
drama. The mathematics covered includes 
conversions of metric units and equiva- 
lents, medical measurements and rates, 
and graphs of values over time. This CD- 
ROM unit takes two to four class periods 
to complete and comes with a Teacher s 
Guide containing learning objectives, 
reproducible masters of student materials, 
and an answer key. There are optional 
homework assignments, suggestions for 
how to evahate the unit, and ideas for 
extensions into real-world applications. Also available from this series is Fur. 
which presents the story of a team of firefighters at the scene of a fire, fra 
the problem-solving scenario, students use formulas applymg basic algebra, 
order of operations, measurements and rates, and the Pythagorean Theorem. 
(Author/]RS) ENC-01 1919 & HNC-011 356 




BEST COPY AVAILABLE 



Prentice Hall Product Testing Activities 
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This activity book and accompanying 
teaching guide, designed -by Consumer 
Reports magazine, presents 18 product- 
testing activities that help students develop 
a healthy skepticism about the world of 
consumer goods. The testing activities in 
this program involve not only hands-on 
encounters with many science concepts, 

but also general scientific methods, such as 

data collection, analysis, and experimental controls. Sample testing products 
include antacids, bubble gum, and jeans, as well as orange juice, shampoos, 
and yogurts. For example, through testing antadds (or shampoos or yogurt), 
students learn about adds and bases; and by testing sports drinks they are 
introduced to ions, salts, and the body’s digestive and metabolic proascs. 
Each activity Includes focus questions, a statement of objectives, and a Ust of 
materials. Each activity in the Student Databooks begins with step-by-step 
tests, and ends up with activities that have students design the test proce- 
dures. Students are also encouraged to send test results to Consumer 
Reports, using a form that is provided on the last page of each unit in the 
teaching guide. The teaching guide includes an introduction andtrou- 
bleshooting tip, anti cover, how to use this program. It also includes discus- 
non questions with answer, and suggestions for extensions. Ajrima con- 
mm i' nravided in the teaching guide. ( Author /YK) ENC-01 5442 



The Power of Numbers: A Teacher's Guide 
to Mathematics in a Social Studies Context: 
An Interdisciplinary Curriculum 
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Ateor. Fred £. Gross. Patrick Morton. 
R*MA.Potfoer 

OriiftfiftotorwUw 

Educator* tor Social ResponwMfly (ESR) 

23 Garden Street 

Can&rtdoa MA 02138 

(617) 492-1784 /fa (617) 864-5184 

Tdtfrer. 800) 370-2515 

Email: «JucattnO«rnsfiofui.or^ 

$2100 par tBacnert gtrtte (werfcadQ 
$12.00 per student handouts ptttat 

Stetefe MCTM Curriculum end 
equation Santfvfc (1*9) 



This guide for an integrated mathematics 
and social studies curriculum contains les- 
son plans and activities for learning math 
in the context of real-world decision mak- 
ing. Contexts indude polling, studying 
trends in census data, and designing a 
public rail transportation system for Los 
Angeles. Students work on thematic pro- 
jects that require reasoning and communi- 
cation skills as they apply quantitative 



lestiora far guid- 

viaM . -Tvant mathematics 

information, and answers, with explanations, for all 
nay be used sequentially or selectively. The guide also mdude, aMe«nen 
ration,, ^append* on cooperative learning technique, and a reference 
KUemlStpadetfr included with the gmde.The ctmnculum 
activities are correlated with the National Coundl cyiachera of 
Mathematic Corrtcuta and £ro/u«tion SundarJtfor School Maihmatta (1989). 
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How Do Numbers Affect Everyday Decisions? 
www. /earner. orgfexhfbftsfdBilyrnathf 



Gndn 6-12 

19M 

Mtor Jiftlce KaffiuM. B«tey fecjte: 
pmto mifti ger, J*ni*ef F-frelng 



Thfe web site, part of the 
Anncnberg/CPB Project Exhibits 
Collection, explores how math principles 
can be helpful when deciding whether to 
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bm or lose a car, following a recipe, or decorating a home.Thc ate Is orga- 
nized into six themes that describe mathematical concepts and offer hands- 
on application activities, .is an example, the sctiion Plating to Wtn explains 
how to find mathematical probability and describes how these rules define 
long-term outcomes for gambling casinos, in another section. Population 
Growth, there is a hands-on activity for calculating simple and compound 
interest on retirement savings, along with information about different ways 
to communicate data visually. A bibliography and links to other mathcmaucal 
web sites are also provided. Winner. ENC Digital Dozen, March 1999. 
(Author/JRS) ENC -014301 



Pooling Around 

Vfat/i at Worx Senes 
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This CD-ROM is an interactive simulation 
in which the players take the role of gen- 
eral contractors in developing and manag- 
ing the construction of a swimming pool 
or spa. Through interactive games, die 
series applies basic principles of pre-alge- 
bra, algebra, and geometry to the real 
world through workplace applications. 
According to the creators, the games arc 
designed for people who are interested in 
thinking mathematically and in developing 
business sense. In this game, the player 
schedules the subcontractors and proceeds 
through six stages of construction: survey- 
ing and excavation, structural forming, 
concrete, deck and tile, plaster, and land- 
scaping. Before each stage the player must 
provide information about the amount of 
material or equipment that is needed, (n 
the excavation stage, for example, players 
calculate perimeter of the pool, the 
amount of sod that can be salvaged prior 
to excav ation, and the number of truck- 
loads of dirt that will be removed for the 
hole. There are two levels of play: learning 
lev-el and real world (with more unexpect- 
ed problems). On-scrccn guidance is 
offered bv a mentor who also monitors 

performance in terms of schedule, bud- 

«, and customtr satisfaction. Players use skills that include finding area and 
vzjhune. Extensions and related activities are included In the accompanying 
brochure. (Author/jRS) ENC-01 2682 

A Problem of life and Death: The ECMO Saga 

TntnkSharp teaming Experience Senes 

This kit contains multimedia materials for 
a four part program in which students 
apply data analysis techniques to deter- 
mine which newborns are good candidates 
fur treatment with a risky, yet potentially 
lifesaving heart lung bypass therapy. The 
series offers supplementary mathematics 
programs that aim to motivate students 
with video presentations, creating a real- 
world context for open-ended problem- 
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solving activities. A teacher s guide for each program in the senes desenbej 
the Both and offers background information along with teacher preparation 
instructions and assessment guidelines. In the video for Part One of this pro- 
gram, students see a helicopter delivering a new-born baby in respiratorv dis- 
hes to a hospital and learn about the baby's situation. Scenes from the hos- 
pital highlight the urgency of the information explaining what 
Extracorporeal Membrane Oxygenation (ECMO) therapy is and in what sit- 
uations it is tvpicallv used. Students, working in groups, are given a diagram 
of the ECMO heart lung pump, data from the early 1980s about babies wi 
severe respiratory illness, and definitions related to the data. Seven data ele- 
ments are given for each baby. Students are challenged to determine wUch 
of these elements can be used to separate survivals from dcaths.The goal is 
to specify, on the basis of the data, a subset of the 30 babies that have a ess 
than 20% chance of survival; these babies would be considered reasonable 
candidates for the ECMO therapy. Each student group is responsible for a 
five-minute presentation about their conclusions, in PartTwo, students view 
the next segment of die video describing the benefits and risks of incubator 
and ECMO therapies. Stera-and-leaf diagrams and box plots are introduced 
as techniques for helping to determine which data elements most closely 
correlate to infant deaths.The student groups construct diagrams for the 
data elements and present their solutions to the class. In the final two parts, 
students use scattergrems to make medical decision, and learn about the 
international controversy surrounding medical testing procedures. Also 
included with this program is a CD-ROM with an 
a doctor answering frequently asked questions concendngECMO therapy 
along with an animation showmghow ECMO therapy 
of one child’s experience and successful therapy outromc Aetivrtici are cor 
related to the NCTM Curriculum and Enhutlm Standards fir School 
Mathematics (1989). (Author/JRS) ENC-016737 



Decisions Based on Science 
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Ufa book contains lessons and activities 
designed to help students use scientific 
Information to make everyday derisions. 
The book is divided Into three parts. Part 
One provides an overview for teachers, 
including background information on deri- 
sion making, introductory activities, leach- 
ing tip, presentation ideas, and a teaching 
plan. PartTwo contains guided activities 
with student ai»l teacher pages, and Part 
Three con*sim l->pcndent exercises that 
suggest additional topics for practicing the 
students have learned. Topics Include 
biotechnology, environmental conserva- 

* tion, and energy use. In a sample case 

tniAv students rod background information about the effeds of chlorofluo- 
morions (CFCs) mddbarss how CFCs should be regulated. As students 
develop their decision making skills, they brainstorm kto.rnake no^on 
their Seas and research, and record their condusionsin on 

using journals as assessment and sample gndmgrubra are pwjd 
appendices as well as information on 
Sfrmi r*. and Internet resources. (Author/LCT) ENC-01 222 
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Mathematics for Decision Making in industry and 
Government. High School Modules 

mie.eng.wayne.ediMfaculty/chelst/informs 

Xlus web site contains real-world applica- 
tions of linear programming in teacher- 
friendly modules. The site, developed and 
maintained as a joint project of the 

Industrial and Manufacturing Department 

atWavne State University and the Institute for Operations Research and the 
Management Sciences, aims to motivate students to learn mathematics bv 
demonstrating ways in which the mathematics they are learning is actually 
used in industry and government. Two modules in this site provide supple- 
mentary material related to using systems of linear inequalities in linear pro- 
gramming for problems involving worker scheduling and product m«-The 
modules am designed as self-contained supplements to the high school cur- 
rioilum with the base material suitable for introductory algebra and Ac 
extensions to be used for more advanced grade levels. In addition to the 
teaching modules, this site contains brief histories of operations research and 
linear programming, as well as short case studies showing the use of linear 
programming to solve problems in industries around the world. Case studies 
indude the Nabisco Company, production for farmers in China, and the 
lumber industry in Mexico. (Author/JRS) ENC-OI 1878 

Integrated Mathematics and Science 



project Explorer: An Orongewood Eementary and ASH 
West Collaborative Project 

coe.westasaedu/exp/orer 



Grades K*6 



i m 



Alter. Qrangewood Etemwtuy staff iruJ 

ASW West prwavtc# education students 

Stwdart* NCTM Curriculum *nd 
Evafcatcn Standards (19891. 



This web site presents integrated math 
and science units and activities. The mater- 
ial was developed at a two-week staff 
development workshop for teachers held 
during the summer of l997.Thc work- 

— shop goal was for the teachers, working in 

teams, to experience current techniques for mathematics-based integrative 
instruction and then apply these prindples as they designed c^nculmn for a 
two- week summer camp that immediately followed the workshop. This web 
site contains six teaching topics, each containing a section overvre^profc- 
sional development resources, and the teacher-created resource^ acovt- 
ties emphasize a hands-on approach; develop the mathematics from the 
NCTM Cumculum and Enrfuatton Standards for School Mathemonts }in 
science contexts; and incorporate lanpiagc arts and technology tools to 
enhance learning. (Author/JRS) ENC-01 5759 
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In this book, students explore the mathe- 
matics involved in cryptology by devising, 
enciphering, and deciphering codes. The 
cross-curriculum series combines essential 
pre-algebra topics with hands-on science 
explorations to motivate students in both 
areas of stady. Using materials and group 
collaboration to solve open-ended prob- 
lems, students arc encouraged to make 
connections between classroom anti real- 
world applications through links to writ- 



ing history, technology, and careers. In 
this module, the focus is on modular 
arithmetic and equivalency. Each activity 
licgins with an overview page summariz- 
ing what students arc doing and how the 
teacher needs to prepare. This is followed 
bv background information for the 
teacher’s use and a detailed description of 
the activity, along with suggested discus- 
sion questions and assessment strategics. 
Also included arc project ideas for stu- 
dents to complete with their families. The 

discussion questions challenge students to 

investigate why prime numbers play a significant role In sophisticated critic 
systems, and why modular arithmetic is called remainder arithmenc. Each 
module also includes materials lists. blackline activity matters, .and 1 trau- 
pwenev masters. Also available from this series are In the Wind, which 
focuses' on vectors and the theory of flight, and Designing Environment*, 
which looks at scale drawing, proportion, and area-perimeter relationships. 
(Author/YK) ENC-014234, ENC-014235 & ENC-014438 



Mission Mathematics. Grades 9 to 12 . 
NASAJNCTM Project 
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This teacher’s book, a collaborative effort 
of the National Aeronautics and Space 
Administration (NASA) and the National 
Council oFTeachers of Mathematics 
(NCTM), provides dassroom-tested activ- 
ides involving selected aerospace topics 
Illustrating how science can develop math- 
ematical thinking. These activities provide 
students with models to help them con- 
ceptualize the magnitudes of measure- 
ments In aerospace application*. The activ- 
ities reinforce ratio and proportion con- 
cepts and afford opportunities to apply 
estimation strategies, proportional reason- 
ing, and topics from discrete mathematics. 
A sample unit presents the mathematics 
underlying the Global Positioning System 
(GPS). It develops a conceptualization of 
GPS through examples in one, mo, and 
three dimensions, identify the mathemat- 
ics inherent in the systems, and offers a 
scries of actives. The Instruction in these 
activities is based on die NCTM 
Curriculum and Evaluation Standards jor 
School Mathematics (198$), Profestouil 
Standards for Teaching Matheaunta (1991), 
and Assessment Standards J ot School 

— Mathematics (1995).Three posters dcscrib- 

tag binary trees and cryptography; satellite orbits . 

motion; and position, navigation, and the GPS are <«^^ «*** 
book providateaching suggestions 

Materials from tins series are also available for grades K-6 and 5-8. 

(Author/ LDR) ENC-010961 
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Mathematics m Biology 

www.bio.brandeii.edufbiomath/top.htmi 



Grade 11 and up 

Author. Geoffrey Dtxon. Si even Karel 
Frank Lonberg, and M iks Casey 



This web site, created at Brandeis 
University, offers concrete interactive sim • 

_j ulations of scientific concepts that arc 

applications of advanced mathematics topics. Advanced level mathematics is 
required to explain the mechanism supporting the development of each sci- 
entific concept. Mathematics topics include exponential growth, the deriva- 
tive, logarithms, differential equations, and partial derivatives, interactive 
models for population growth, with and without predators, feature probabil- 
ities that the viewer can adjust to create an animation. Also found at this site 
are simple and complex simulations with graphs for the propagation of dis- 
ease. The population and disease simulations are based on using differential 
equations to model the scientific process. Included is an explanation of the 
mathe matics that supports each shmdation.'Tliere is a note to high school 
students and teachers about the importance of mathematics for the study 
and understanding of modem biology. Links to other sites that illustrate the 
connection between science and mathematics are provided. (Author/JRS) 
ENC-0 13226 



At Play: Sports and Tbys 




Sport! Science @ The Exploratorham 

tww.expl0f3(onu)n.edu/sportlifidex.h(in/ 

This web site, published by the 
Exploratorium, highlights the science and 
technology of sports.Thc Exploratorium 
is a museum with more than 650 science, art, and human perception 
exhibits, many of them online. This exhibit contains sections about baseball 
binding, skate boarding, and hockey as well as articles about the impact of 
science on athletic endeavors. Each sport section explains the laws of physics 
that need to be consideredHn the athletes’ strategies, the physiological 
factors that impact their performances, and the materials and design involved 
in the construction oTsports equipment . Each section has video clips that 
show authorities in athletics and sdcncc explaining aspects of the sport. 
Interactive activities allow site visitors to explore concepts such as the vari- 
ables involved in hitting a home run or the aerodynamic drag and propulsive 
power of a cyclist. Hands-on activities, such as the clothespin workout to 
demonstrate musde fatigue, are found throughout die site. Students use 
mathematical skills to make calculations such as reaction times and gear 
ratio. Questions are answered, such as why musdes bum after exercise. 
(Author/JR) ENC-016069 
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the house and in the garage. The book is 
organized into chapters for motion and 
friction, gravity and balance, and torque 
and energy. Each chapter begins with a 
brief introduction to the concept and 
contains directions for building four or 
five contraptions that illustrate how it 
works. For example, the chapter on spin- 
ning (rotational inertia) describes how to build a simple top from a pencil 
and various shapes of cardboard. Readers then try to improve the spin by 
adding weights and using a string to add torque. Each activity becomes 
slightly more complex until students are building a rink where their tops 
appear to defy gravity and designing boomerangs and pic plate Frtsbees. 

Each activity includes additional scientific explanations and examples of real- 
life applications. (Author/ LCT) ENC-0 16481 




Exploring Energy with TOYS: 
Complete Lessons for Grades 4-8 
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This book, published as part of the NSF- 
fonded Teaching Science with TOYS pro- 
ject, provides teachers with ideas on how 
to use toys as teaching tools through 2 1 
physics activities. The goal of the TOYS 
project is to enhance teachers’ knowledge 
of chemistry and physics and to encour- 
age the use of activity-based, discovery- 
oriented sdence instruction. The topic of 
this module is mechanical energy and 



ftaferfe: Maflortai Sconce Education 
Standards (December 1995) 




energy conversions. The module is orga- 
nized into three main sections that pro- 
vide a review of mechanical energy con- 
cepts; pedagogical strategies for teaching 
a unit on mechanical energy; and module 
activities in which complete instructions 
For conducting each activity are provided. 
Each activity contains background infor- 
mation, procedures, and guidelines for 
class discussion, as well as suggestions for 
alternative methods and extensions, 



cross-curricular integration. These are 
followed by a list of further reading and 
handout masters in which masters for 
data sheets and observation sheets are 
provided. Each activity is correlated with the Hatiortal Science Education 
Standards, (Author/ YK) ENC-0 1 4449 






Gizmos and Gadgets: Creating Sdence Contraptions 
That Work (And Knowing Why) 
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This activity book provides instructions 
for making 75 contraptions that demon- 
strate such physical principles as friction, 
gravity, energy, and motion. Readers lcam 
how to make a catapult that sends marsh- 
mallows firing and a toy bird that balances 
on a finger from materials found around 



$12.95 per activity book (paperback) 
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This book b a collection of activity 
masters that uses sports to help students 
discover math as they investigate scoring 
patterns, averages, records, and other sta- 
rtles. These activities, which use real- 
world data, aim to teach students number 
sense while they build math skills. The 
activities arc arranged by sport and vary 
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significantly within each spun in terms of 
difficulty. Sports statistics arc provided on 
the blackline masters for some of the 
activities. Others require up-to-date statis- 
tics for which the sports page of the news- 
paper is generally a useful source. 

Statistics for school team sports may also 
be used for such activities. In a sample 
hockey activity, students learn how to cal- 
culate goals against average and to deter- 
mine which goalie has the best average. An 
answer key is provided for those activities 
that require it. (Author/ KFR) ENC- 
009S63 



Toying Around with Science: 

The Physics Behind Toys and Gags 
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This text presents detailed background 
information about how toys work, 
Throughout the book, the author, who has 
been performing as a magician for almost 
thirty yean for children, reveals the 
innermost secret s of toys to teach stu- 
dents basic scientific principles behind 
toys. Toys covered include air and water 
pressure toys, magnetic toys, and friction 
toys, as well as vibration toys, spring pow- 
ered toys, and windup toys. Using inex- 
pensive toys, students explore how 
water guns (as small water pumps) 
work by building the difference in air 
pressure in a tube; learn about magnet- 
ism by pulling a bug in a mug using the 
attraction between the inner magnet in 
the mug and the outer magnet in their 
hands; and Investigate how a yoyo 
moves by converting potential energy 
to kinetic energy. The text also features 
black and white illustrations that show 
inside views of several different types 
of toys. It also includes a review of the 
scientific principles, a glossary, and an 
index. (Author/YK) ENC-016321 
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This teacher resource book blends mathe- 
matical concepts and information research 
in activities based on sports themes. The 
book covers five major topics, each with 
its own mathematical focus. Measurement 
concepts are developed in the context of 
physiology, a sports training context is 
offered for math functions, and a how to 
play the game unit highlights geometric 
ideas. The sports competition unit focuses 
on using statistics, and the last unit exam- 
ines sports economics, emphasizing data 



Vfoft enc -yg^ / > 5a 5 ^ 



Go Figure! 

Mathematics 
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representation. The multiple It^-ons 
found in each unit contain single concept 
warm-up activities and more extensive 
open-ended projects. Other lesson activi- 
ties include extensions and brainteasers. 
The introduction explores the rationale 
for providing context-rich, complex 
learning experiences that encourage stu- 
dents to think creatively about mathemat- 
ics. It also explains how the material sup- 
ports the National Council ofTcachers of 
Mathematics (NCTM) Carrtailm and 
Eraluation Standards (1989) and the basic 
tenets of the NCTM i draft 1999 process 
standards. In a sample activity, students choose a sport, determine a variable 
bv which to compart two sets of records data, and research the sports 
record-breaking history. The final project for this activity oowistsofa graph 
for the two sets of date, a mathematical function describing the trends 
observed in the data, and an analysts of the data tndudlng predictions for 
future records. Students are asseaed on the accuracy of tint graphs and tunc- 
tions and on the mathematical rig 
(Author/ JRS) ENC-0165T7 
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This video segment, developed for grades 
9 to 1 2 as pari of the Sparta figures video 
aeries, explains how Bernoulli’s principle 
is used to propel a sailboat faster than the 
wind . The video series oresenis 14 lessons 
meant to stimulate student interest in 
mathematics and physics by showing the 
connections of these subjects to sports. 
Each videotape contains two or three 
lessons featuring top professional athletes 
who demonstrate how mathematical and 
physical p rind pies are used in sports. This 
segment features World Cup skipper 
Scott Dickson who demonstrates why a 
59 sailboat moves faster when it Is positioned 
R3 perpendicular to the wind . The second 
m segment on this tape is called How Sweet 
Hb (ENC'01 5097) and expldro fcoW 
standing wave patterns l&d to the sweet 
spot effect known to baseball hitters. It 
features Atlanta Braves third baseman 



Clipper Jones wno aemunauavw 

— when the ball hits the tweet spot of a 

baseball fete athlete feds no fate or ribbon on 
seems to take ofTwiti. extra «pcein>e teacher, guide P rovld “*l^ ljn 
and activity sheet for each of the video segments, fakfaw 
the academic topics and provides background information and ideas for 
extending the lesson. An activity sheet contains ad 
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This book contains hands-on activities that 
encourage students lo apply the use of 
technology in making constructions for 
themselves as well as for characters from 
children’s literature. The trial -and-error 
nature of the activities helps students 
understand that failures are opportunities 
to learn and promotes the notion of life- 
long learning. The AIMS Activities Series 
integrates mathematics and science with 
other curriculum areas including language 
arts, soda) studies, physical education, art, 
and music. This book presents 26 activi- 
ties, which broaden in scope as students 
progress through them. Each activity lists 
key questions, corresponding national 
standards, and integrated disciplines as 
well as procedures and materials. In one 
activity, students explore different designs 
of can openers, analyzing the purpose of 
the can openers and peoples’ motivation 
to change them. Tables show how the 
Project 2061 Rcnchmarla for Science Lltaacy, 
the National Science Education Standards, 
and the National Council ofTeachcrs of 
Mathematics Standards arc met. 
Reproducible handouts arc found throughout the book, and a bibliography is 
included. (Author/JR) ENC-OI 598 1 



LEGO Crazy Action Contraptions: 
A LEGO Inventions Book 

LEGO TECHNIC Series 
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This kit contains the materials and direc- 
tions to construct ten action contraptions. 
Students can build five of the contraptions 
with the LEGO pieces included in the kit. 
The other five require additional LEGO 
pieces and household items such as string, 
nibberbands, and ping pong balls. The 
directions arc presented In a spiral-bound 
book with ingredients lists, stepwise 
directions, and color photographs illus- 
trating how the pieces fit together. In one 

of the sections, students learn how to con- 

struct The NeverLookBack Machine, In which two photographs of children 
are affixed to gears on a spinning beam. No nutter how fast the machine Is 
whirled around or the gears move, the backs of the photos are never seen. 
The book explains that this is analogous to the movement of Earth and the 
moon and demonstrates why the face of the moon is always faring toward 
Earth. (Author/JR) ENC-016707 
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Students can use this kit, containing a 
robot, a control pack, and thdr accompa- 
nying guides, to take on the role of robotic 
engineers. Students decide bow the robot 
(the Roamer) should look, what it should 
do, and how it should behave as they can 
choose tasks and determine specifications 
for the robot’s performance. The students 
explore the logic of programming when 
they write two kinds of programs to 
control the Roamer, Go and Procedure 
programs. By pressing the buttons on the 
top of the Roamer, they can decide how 
far the robot will go, how much It will 
turn in a particular direction, and the 
sounds it will make. Students are encouraged to decorate the robot as differ- 
ent animals and personalities. The Roamer Control Pack, which contains 
the control box, sensors, and motor packs, allows die students to broaden 
the robot's capabilities. The user guides provide sample programming 
instructions, explanations of the technical components, and advice about 
control concept instruction activities’ management The activity books 
contain multidisciplinary suggestions of ways to use the Roamer and its 
various accessories. (Author/JR) ENC-016783 
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This kit contains activities that teach 
lessons about tircuit design and control 
programming while the students create a 
scries of three-dimensional games associ- 
ated with the story, The Adventure of the 
Golden Oil Can. The projects combine 
the use of SenSd, bwenta, andTronix. 
ScnSd is a portable control box with a 
software package that aflows the students 
to write programming procedures on the 

computer to control the devices they 

build. Invcnta is a dcsign and mike system that contains the materials for the 
students to make their three- dimensional games. Tronix is a system that 
helps the students learn about electricity anddrodt design ttethey need to 
build their games. Students build circuits with ligjtts and motor* that they 
control W * procedures they have written on the computer.They can use 
this lot to create projects with up to sixteen procedures. E*h procedure is a 
set of program instructions that makes something happen, such as sounding a 
buner or lighting a light In one activity, the students lean how to program 

a motor that turns in two direcdom and how to urejwdibutt«Bto start 

and stop a motor turning. Also available is thcTronix Electricity dass Pack, 
which provides 20 handaon activities in which students explore the science 
of clecoicity and then apply that understanding in technotoarprojects. it is 
particularly designed to develop undemanding of If** 10 ** ^ 
electric rircuitsri Author /jR) ENC-01676S & ENC-016766 
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Create a Co-Op City: A Cooperative Adventure Using 
Architecture and Design 

This teacher's guide provides step-by-step 
Instructions for designing and building a 
scale model city in a classroom project 
that integrates architecture with math, 
social studies, science, and language arts. 
Students first learn about one-quarter 
inch scale drawings and blueprints by 
drawing an aerial or plan view of their 
desks or classroom tables in scale. 

Students next move to creating floor plans 
and drawing elevations for windows. 
Working in groups or individually, stu- 
dents design and build a complete house 
in one-quarter inch scale. When multiple 
classes are working cooperatively on this 
rity project, each class votes on its 
favorite design and a SO scale (one inch 
equals fifty feet) version of the winning 
hour* is built from small blocks of wood 
cut to tie correct scale and shape. 

Foliage, driveways, and other features are 
added /'or additional realism. Students 
need triangular-shaped architect’s rulers 
to work with the scales used in the project. Suggested activities for this pro- 
ject include visiting an architectural or engineering firm, meeting with a sur- 
veyor or lawyer about land use issues, and visiting a construction site. 
Enrichment ideas and a teachers bibliography are rnduded. A web site sup- 
porting this project is available. (Author/)RS)ENC-0t641S 
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This book presents a ten-day group pro- 
ject in which students learn and apply 
abstract concepts such as stress, the law of 
gravity, and the strength of various geo- 
metric shapes. Each five-member group 
forms a construction company and is 
responsible for keeping schedules, Inven, 
tory records, and balance sheets of costs as 
they design and construct a bridge, using 
only toothpicks and glue.Thc object Is to 

build the bridge that sustains the most 

weight. The book contains background information about bridp, wgws- 
dons for settingup the groups, a suggested time schedule, bridge budding 
code and judgL criteria for the completed bridges. Reproducible checks, 
job duties schedule, warehouse price list, balance sheet, jP^^g W*' 
certiflatc of appreciation art included. (Author/JAR) ENC-016738 
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This kit introduces students to robotics 
design through hands-on adivities In 
which students build real robots using 
LEGO building elements and program 
them using ROBOLAB software. The 
robots arc controlled via the RCX 
(Robotics Command System) microcom- 
puter, which can be programmed using 
either a PC or Apple Macintosh comput- 

cr.Thc RCX then acts independently of 

the computer so that the robot can behave autonomously. The RCX uses sen- 
sors to take input from the environment, to process data, and to turn motors 
and lamps on and off. The teacher’s activity pack contains background imor- 

mation Ltainingtolhc use of the RCX and building set. the information 

includes a series of activities for whole daa participation, copymasterstor 
each project worksheet, and ideas for larger group theme projects. In the 
whole class introductory activities, students analyte familiar objects to learn 
how to recognize robot! in the world around them and experiment 
robotic arms to see how the type of body part affects what at *bot rando. 
Students work in small groups to complete projects In which they build 
and program a or, a house, a bug. anda g^get-EaA activity eo^ms. 
summary of learning objectives, a discussion with directions for the students, 
and diagrams of possible solutions as well as mp^urible^^wjt 
sheets aid ideas for performance assessments. (Author/LCT) ENC-0 16736 
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This software enables students to intcrac- 
tively design and test balsa and basswood 
structural models such as bridges, cranes, 
and towers on the computer, iltc software 
program analyzes the constructed model 
giving numerical results for the addition 
of a weight load and can simulate the 
addition of load and the resulting deflect- 
ed shape or collapse. Using this software, 
students are introduced to basic engineer- 
tag concepts and can explore structural 
design ideas before building with real 

materials. Students Wink with a menu of 
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options DCginmng wuu — 

paper size for the design and Including 
choices for types of support and place- 
matt of bars or manben in the struc- 
ture. A load vector or vectors can be 

tdded to the completed structure, and the 

analysis program finds the maximum load 

the structure can support. The accompa- 
nying manual is a reference for the con- 
struedon options and the varitxis types of 

output generated by MODELSMART 

Urirrmttmri hrforinatian about lat 



al support and bracing concepts. Also 

found are detafls of an ongoing contest 
challenging students to design the lightest 
bridge that can support a single load of 1O0 pounds at the center of an 1 8- 
inch span. (Author/ JRS) ENC-0 1675 3 
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The Take Off! Kit: An Aviation and Aeronautic Science Kit 
for Students in Grades 6-12 
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This kit, for students in grades 6 to 1 2, 
addresses sdenee principles that relate to 
aviation and aeronautics. The kit contains a 
five* part video series, an online supple- 
ment, and a teacher’s guide. The video 
series TAKE OFF! is based on live satellite 
broadcasts. Its goal is to inspire students 
with the excitement of flight and the pos- 
sibility of a career in aviation. The live 
videos explain the forces acting onan air- 
plane in flight, the relationship between 
potential and kinetic energy of flying 
objects, and cockpit instrumentation, as 
well as different navigation types and the 
Impact of weather on aviation. Many of 
the concepts in the videos and activities 
are explained with the mathematical for- 
mulas that correspond to force and 
motion. Questions for class discussion are 
found within the video segments. The web 
site features a forum for student and 



readier discussion about classroom projects, ideas for gnde-speafic class- 
room activities, career information, and sections about historic events and 
people m aviation. An interactive glossary and an index of aviation and edu- 
cation-related resources can also be found on the site. Each chapter in the 
teacher s guide, which supplements a video as an independent unit, contains 
background information and student activities.The teacher’s guide contains 
tables that show how the activities are aligned with national standards. The 
activities are labeled as Thought Experiments, which challenge students to 
mentally design and implement experiments, or Exploring Further, which 
are hands-on investigations. (Author /JR) ENC-01651S 



A World in Motion II: The Design Experience 

This multidisciplinary curriculum unit is 
one of three engineering design challenges 
that take the form of real-world design 
scenarios. Each challenge focuses student 
design teams, teachen, and volunteers 
from the professional community on the 
math, sdence, and technology concepts 
required to solve a design problem over 
an eight-week period. In this unit, the 
challenge is posed in a letter from a ficti- 
tious toy company, Mobility Toys, Inc. 
(MTI). MTl is bolting for designs for a 
new line of motorized, gear driven toys. 
The letter requests written proposals, 
sketches, and working models of designs that meet a specific set of require- 
ments. In the unit, students complete a variety of activities that help them 
develop a proposal and a prototype for a toy of their own design. Through 
hands-on activities, students learn about energy, force and friction, tiniple 
machines, levers and gears, and torque; geometric concepts inherent in body 
design and performance, gear ratios, and the radius of a wheel; data collec- 
tion and retrieval techniques; and basic statistical analysis. In addition, tu- 
dents practice public speaking and writing skills a they prepare their pro- 
posal and presentation for a review panel of teachers and volunteers. The 
teacher s guide provides background information, time, materials lists, and 
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procedures for each activity; teacher and volunteer tips; guidelines to help 
visiting engineers and other partners evaluate student work; duplication 
masters for undent worksheets; and assessments. Assessment activities 
indude embedded assessments, open-ended reqxmse tests, portfolios, and 
an activity that asks students to evaluate two Design Log entries. Additional 
materials indude an orientation video, a planning poster, and a classroom 
design poster. (Author/ LCT) ENC-008426 



Gndts 7 - 1 ! 

1969 

AtiterWw^rtw.B8naKr«)jn*B 

Mtfttg MwnMs 

ttyCurrtojtomPna 
it 60 tern Stria 
EflWyvfla, CA 9<8W 
Ftt (000) 341-2442 
ToWrtK (800) 9954284 
Ermfl: mdm te y p wi .c om 
wwwJ»fprMfceont 

$14.96 par bot* ftaportac*) 



Mathematical Quilts: No 
Sewing Recjuiredl 

This teacher resource book, written by 
two math teachers who are also quilters, 
contains activities that aim to help stu- 
dents tn grades 7 to U Improve their 
visualization skills and discover the under- 
lying mathematical concepts in qudt 
designs. The authors developed their 
activities based on the van Hide model 
for learning geometry, which defines five 
levels of learning and visualization 
through which students must pi ogress in 

order to succeed in geometry. Activities 
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Pythagorean Theorem to Rbonacd 
sequences to tessdatiotuLThc book is 
divided into thematic sections, each high- 
lighting a series of quilts with similar 
designs; Golden Ratio Quilts, Spiral 
Quilts, Right Triangle Quilts, and Tiling 
Quilt*, h pyrh section, an introduction to 

the theme discusses the mathematical 

onottptt related to the quilt design; the student activities then guide students 
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how to actually make the quilt is included for those interested in sewing 
their own quilt. Each section also includes research activities featuring the 
<* — if 1 — co mpu tes, or the Internet. Teacher notes, solu 
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tioro to activities, and a bibliography conclude each section. More than 50 
Madeline masters are induded for the student activities. (Author/JRS) ENG- 
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SimCity 3000 
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This CD-ROM allows students to build 
and manage thdr own community and is 
a realistic simulation of city management 
and tiae difficulties assodated with it 
Students may start from hndforms that 
are randomly generated or they can create 
their own. They may also choose to start 
their dty from noting or begin with a 
preplanned basic town. Once they have 
their dty operating, they mutt zone resi- 

— dential, commercial, and industrial areas 

for low, medium, and high density. Consequences result from all ch oice.^ 
Police and fire departments as well as tchools and hospitals must be added. 
Energy is supplied to the city from power sources ringing from ccal-nred 
ptott to solar energy sources. Vftter must be pumped M residents and 
girbage must be reroorcd. Recycling is an option but like all op tions m this 
guneAere are monetary concerns Involved. Students must balance envi- 
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ronmental concerns with economic concerns and deal with disasters as they 
occnr.The game provides advisors for factors such as tramportation, the 
environment, and city planning. The simulation is complex and requires stu* 
dents to control many factors. Students who are successful are awarded gifts 
from their dtoens, while unsuccessful mayors may he run out of town. 
(SSD) HNC-0 16504 
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The Mathematics of Architecture: Building by Numbers 

Seeing through Mathematics Series 

This videotape illustrates how major 
architects, from Andrea Palladio in the 
16th century to Lc Corbusier in the early 
twentieth century to contemporary archi- 
tect Bernard Tschumi, applied mathemat- 
ics in the design of their projects. Through 
Interviews with historians and architects 
and views of representative buildings, the 
video describes how Palladio used the 
geometry of squares and rectangles to 
achieve harmonicu? proportions in his structures, such as the Villa Pisam in 
Italy. It also demonstrates how be Corbusier used ratios and proportional 
relationships to explain his design of structures, including the Villa de Roche 
in France Tschumi discusses how the incorporation of Chaos Theory into his 
design of a Paris park helped him represent the disorder of modem life. 
(Author/ JRS) ENC-016498 
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Part of the Math By All Means series, this 
kit of manipulative materials is designed 
to accompany a five-week unit on number 
sense and counting with money. Each unit 
in the series integrates the primary topic 
with other strands (in this case, number, 
geometry, statistics , and measurement). , 
Each unit is comprised of four compo- 
nents: whole class lessons, menu activi- 
ties, assessments, and homework. An 
accompanying kit contains a classroom set 
of manipulative* suggested by the lessons 

and menu activities for student use and for 

the overhead protector. Gants, activities, and investigations arc accessible to 
those with limited math experience but also have the potentfalto stimulate 
and challenge mom capable and experienced learners. In addition to manip- 
ulative materials such a. number cubes. Snap Blocks, magnllying glasses to 
look at the money, and rubber stamps to make papa corns, the kit contains a 
resoorce guide describing activities that have been successfully wed to pre- 
sent and develop mathematical concepts at various grode 
guide also offers activities meant to connect mathematics with children s lit- 
erature. Menu activities are designed to allow children to work independent 
of the teacher in groups, pain, or individually. Uc activities are dengned to 
pose problems, s. - up situations, and ask questions that help children intcr- 
actwith the unit topic.The series has been designed in response to current 
guidelines for instruction as represented by the 
iraJumion Standard. jbr School Mothmmta (1 989). (Author/RMK) ENC- 
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Investing for Kids 

tqdAdvanced.orgl 3096 l 

This, web site, designed for Idds by three 
high school students from California, aims 
to offer everything anyone, including 
adults, needs to know about Investing in 
the stock market. It answers basic questions such as: How does money grow? 
ind When and Why should I invest? It explains the seven basic types of 
Investments. It contains software for setting up stock portfolios and links to 
current market readings and information about specific stocks. As an exam- 
ple of its offerings, the Java financial Goal Calculator section allows the 
investor to enter five different financial goals with different initial invest- 
ments amounts, monthly investments, and rates of return. The program cal- 
culates and displays time reeded to reach the goals and Investment pins in 
dollars for each of the five investment strategies. The use of the Goal 
Calculator is illustrated with five sample college funding plans to generate 
SSO.OOO. Other sections of the site include an introdudory financial quiz, a 
glossary of stock terms, and a stock market simulator. Winner, ENC Digital 
Down | April 1998. (Au&or/JRS) ENC-012W4 



Grade 1 and up 
tw 

Artor. David Leona Steven Ngxi. 



Money 

Intermediate Themeworks Series 



Gr*dfts4~6 

1997 

AfiSMT June Ft#, Awry Wttcf 

orvtncg ihwiuuim 
Mta PuMcatiow 
5823 WssM15Bi Street 
AHIp, EL GOB03 

(7QB) J8S0119 / Fax: (800) 624-0821 
TM-tree: (800) 624-0822 
tMwemx^epoeHoiioojLCom 

Cf.n per book 



This book, part of the Intermediate 
Themeworks scries, u set hands-on activi- 
ties and simple text to te a c h students 
about money. The scries consists of 
theme-based boob that provide learning 
experiences in science, math, language, 
soda! studies, and art This book helps 
students explore the history of money, 
examine various things people have used 
for making exchanges, study the ugitifi* 

i 1 111 1 aL - - fsifl slw 



for making exchanges, mwy uw **g»*"* 

once of the designs and symbols that embellish the currency, and read about 
how the government regulates the flow of money through the economy. 
Students also discuss various possibilities for managing money wisely, learn 



Students also discuss various posaoiuura iw i.u«u» S ua 6 ; -- 
about the stock market, examine income tax forms, and play and oeate 
board games. The final activity helps students identify their own attitudes 
about money and make lifestyle choices. The bode includes activity sheeu, 
suggestions for culminating activities, and a curriculum chart 
wood in the book and corresponding learning 

Jetton and nonfiction boob related to the topic (Author/RA) ENC-01 0261 
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The goal of this book Is to develop chil- 
dren* awareness of the responsWlity they 
each have to look after the environment. 
Children arc encouraged to use math to 
explain how their Individual actions affect 
the environment and what steps they can 
tab to p reserve it. Each topic in die book 
has an introductory activity that can be 
used to gauge the children's level of inter- 
est The suggested investigations provide 
Ideas for further action when interest is 
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high, and the Math Fact Hies at the end of each 
topic relate local concerns to the global situa- 
tion. In one activity, for example, students 
brainstorm methods of measuring noise levels 
then test their ideas. The authors hope that the 
activities encourage children to pose their 
own questions about their environment, then 
develop mathematical strategies and measure- 
ment techniques to answer their questions. 

( Author /KFR) ENC-00S742 



ences in measure concepts and operations). Also included are a list of 
resources, a math assessment collection, and home connection materials 
such as letters (provided in multiple hnguages) to explain the mathematical 
concepts being studied and related family activities. BUddine masters 
include worksheets and open-ended questions for assessment. Titles of the 
other second grade kits are Numbers, Numbers; Math Museum; A World to 
Measure; Data News; and Numbers in the Wild. (Author/LDR) ENC- 
006407 



EnvfroNet Monitoring Projects 

earthslmmons,edutmanitoringjfrojects/M&Mml 



Ersviromoth: Activities to Stimulate Interest, Integration, 
and Inquiry in Grades K-8 

This teacher resource book uses a hands- 
on, Inquiry based approach in 25 activities 
that combine mathematics and environ- 
mental science. Skills covered inuwde pat- 
terning and classifying, graphing, measur- 
ing, computation, and problem solving. 
Each activity contains background infor- 
mation about die environmental 
concepts) emphasized, needed materials 
(commonly found in the classroom or 
home), reproducible student pages, and 
extension ideas. Goals are to interest students by using real-world contexts 
and to integrate traditionally separate disciplines. In one activity, students 
learn how to measure die draimference, crown width, and height of a tree. 
They explore the diversity and sole of trees in their schools neighborhood 
and, using measuring techniques described in the book, locate die champion 
tree’. In a related extension activity, students calculate the age of the champi- 
on tree and learn about the historic events the tree has lived through. 
References are included for each activity. (Author/JRS) ENC-016378 



EnviroNet is a network of teachers, scien- 
tists, environmaital educators, and others 
who use teleoomuiunicatiocw to enhance 
environmental science education. The web 
rite provides timetables and short descriptions for each project, along with 
detailed procedures far data collection and contact information. Entry Level 
participants perform simple experiinents and tend their raw data to the pro- 
ject coordinator over the Internet; Exploratory Level participants perform 
slightly more advanced experiments and do simple data uulydi with an 

online spreadsheet. After oompleth^ the first two levels, students can partic- 
ipate on the Research Letd, where they desgn their own experiments, ana- 

lyxc the data, and send It to the project coordinator. Ongoing projects 
include Add Rain, in wide.; participants monitor pH levels in all fortm of 
precipitation, and a Bird Watch project, in which data is collected on bird 
populations at feeders and nest banes. The Plant project helps students 
understand the biological diversity of the plant kingdom and how people oT 
various cultures use plants, and the RoadKUl program is designed to show 
the diversity of animals that are killed on highways and to bring about aware- 
ness of fragmented wildlife corridon in the partfdpmts' own commumues. 
Other options indude the Otone project, thermal Pool project, and the 
WhaleNet project. Background information and templates for actiyitysheets 
are provided. Winner, ENC Digital Dozen. March 1996. (Author/LCT) 
ENC-00+1 22 
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fresh Plans: Using Math to Help Us Make Decisions 
\bout Our Environment 

Scholastic Mar n Place: Real World Math for Thinking Kids 

Math Place consists of a set of kits 
developed by Scholastic and leading 
mathematics educator* for grade levels 
K to 2.This unit, one of six developed for 
grade 2, is designed to teach the concepts 
of planning, modeling, and reasoning to 
optimize decision making. Activities 
include estimating area and volume to 
manage space; adding, subtracting, and 
exploring larger numbers to help plan; 
and making maps and schedules to 
organize activities. A video illustrates that 
paper, plastic, gbss, and aluminum prod- 
ucts that are not recycled create large 

— — amounts of garbage and deplete our nat- 

■al resource!. Also included are two audiocassettes: one narrates a story in a 
2 book about actual representation of objects and counting powers of ten 
Ich as one billion, and the other provides ap overview of materials needed, 
son strategics, and assessment suggestions. The kit also includes rarious 
athMate PlaceMats (to record investigations of questions and problems), 
unkMats (to provide additional opportunities to develop higher level 

• . t .ti , l fit t f .Am /* a wifn AnnltionU CXOCf 
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hinkMats (to provide additional opportunities to uevcwp 

hinking skills), and SSdUMats (to provide children with additional expert- 



Trash Conflicts: A Science and Social Studies Curriculum 
on the Ethics of Disposal, An Interdisciplinary Curriculum 

ThJj guide ii designed to promote stu- 
dam' understanding of the Impact of 
waste production and disposal and to 
increase students' feefing* of empower- 
ment for the changes they can effect. The 
book provides a curriculum integrating 
sdence, sodal sttdier, ruth, and language 
artt and is divided into sections to help 
students develop their Ideas regarding 
tnsh, hazardous waste, environmental 
safety, and social justice. Each activity 
contains objectives, the time twjuired, 

materials, and ptb66dures.TeadK«M 

find notes relited to the ipedal concerns 
or requirements of the activity as well aa 
background information relating to the 
activity's focus. Embedded aoenments 
and evaluations are outlined. In one activi- 
ty oiled Burning Cans students learn the 
ef fects of incineration on the volume and 
weight of tn*. as well as the production 
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of emissions and ash. Students simulate a trash-burning, calculating the size 
and weight of the waste before and after burning, and then discuss what 
components of the trail are gone, the risks and benefits of incineration as a 
means of waste disposal, and how their incinerator compares to a real one. A 
g lossar y and lists of additional resources and Environmental Protection 
Agencv (EPA) regional contacts are included. (Author/JSR) ENC-014278 
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leaf Rack Experiments Stream 'ecology Kit 

This kit contains the information and 
equipment necessary for students to 
design, implement, and analyze their own 
aquatic ecology experiments using artifi* 
dal leaf packs. The activities involve the 
experimental introduction ofleaves into 
streams, so that the leaves become colo- 
nized by macroinvertebrates. The goal is 
to help students gain an understanding of 
the structure and function of stream com- 
munities. Experiments are designed to be 
adaptable to various grade levels, time 
constraints, and numbers of students. The 

kit contains mesh bags with a label sewn 

on one end. The leaves that are coDected for the experiment are weighed 
(using the included scale) and placed in the mesh bags.The students label the 
bags, then tie them shut, and attach them to a rock with nylon twine, and 
put them in a sntam.The students record the abiotic and biotic characteris- 
tics of their experimental sites. After ; hey have retrieved the bags, the stu- 
dents find and identify the organisms using illustrated sorting sheets and 

macroinvertebrate identification flashcards, which have color pho- 
tographs of the organisms on one side and key characteristics with line draw- 
ings on the other. The materials in the Idt are designed to be reusable. An 
instructor’s manual provides background information, experiment sugges- 
tions, and discussion questions. Reproducible data sheets, a glossary, and a 
resource list are also included. (Author/JR) ENC-015954 
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This Hook is the first installment in the 
Global Environmental Change series. The 
series uses case studies to focus on global 
environment *1 topics and links ecology and 
biology with insights and information from 
other disciplines including economics and 
other social sciences. The senes teac h es 
students how to gather a wide range of 
data and information to develop thrir own 
opinions to make decisions and solve prob- 
kms.The many hands-on activities in the 
book use Costa Rica as a case study to 
show how one country went about pro- 
tecting and conserving its natural 
resources while enhancing economic growth. Each of the five activities con- 
tains background information, ideas and demonstmtions to stimulate intro- 
ductory (Uon, and procedures and possible variations wwellas summary 



discussion questions, suggestion* iur iu/mu •u»/i rr; 

worksheets. The activities begin by introducing students to the concept of bio- 
diversity by examining the organisms found in weathered conifer cones, move 
on to examining life zones, extinction, and taxonomy, and quantifying the 
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biodiversity of a grassy area.The final activity asb students to role-play tire 
juggling of social, political, economic, ecological, and personal problema 
found in the preservation of a tropical forest. Many resources for the teacher 
are provided at the end of the book including web sites, books, and organiza- 
tions. (Author/SSD) ENC-01 5269 



Composting in the Classroom: 

Scientific inquiry for High School Students 

This book is a guide for directing com- 
posting research projects involving chem- 
istry, physics, and biology. The book 
begins with an overview of composting 
science and provides instructions on how 
to build and add the right mix of Ingredi- 
ents to compost systems. The monitoring 
of the composting process is outlined 
along with the procedures for measuring 
l the attributes of the finished compost. 

Tips for conducting research arid ideas for 
research projects are found throughout 
the book. There are many unknown fac- 
tors in the composting process that allow 
students to carry out original research in 
this area. Suggestions for projects allow 
short-term and long-term commitments, 
simple and inexpensive materials, and 
easy to complex experimaitil systems. 
Students are encouraged to develop their 
own projects, and many Ideas for sdence 
fair projects can be found in the text. 
Chemistry activities indude monitoring 
pH and heat changes as well as examining 
the decomposition of organic compounds. The physics of Heat transfer on be 
studied and microorganisms can be cultured. A glossary of terms is found at 
the back of the book along with a list of resources for in-depth information 
on aspects of composting. (Author/SSD) ENC-015158 
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The Digital Field Trip to the Rainforest 

Digital Field Trip Series 
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This CD-ROM with its accompanying 
teacher's guide, study guide, and booklet 
about Belize can be used as preparation or 
follow-up for a real field trip, in lieu of a 
field trip, or as a teaching aid for forest 
ecology and biology. The program 
virtually transports the users to Blue 
Creek Rainforest Reserve in Belize, but 
the principles explored can be appBed in 
the study of forests around the world. The 

students can choose to study topics such 

u rainforest types or ecological rehttonships ba 

romprehenslrelv If the user deddes to visit one of the twenty eight stops on 
the virtual field'trip. the screen is divided into throe **»*-*« »** * 
map of the trip, one in which the user can move around and view reads rite 
in all directions, and one with text that describes the site.THe study guide 
contains questions to he expiated in the virtual field trip. It includes addi- 
. ■ . .i . .Li. u~.. nrAttnm tn tht* real world and 
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hands-on acuities. One such activity asks the students to test the effect of 
light intensity on plants. The teacher’s guide has the same format as the study 
guide, along with answers to the questions and teaching tips. A table refer- 
ences the topics on the CD and the study guide. Links to World Wide Web 
sites and other references are offercd.The booklet about BeEze contains Rill 
color pictures of the animals, accommodations, and people of that area. 
(Author/]R) ENC-015636 



kick nets and Scrber samplers, drawings of aquatic insects that might be cap- 
tured, and formulas to calculate diversity indices that reflect water quality. 
Wap that land use can affect water quaEty arc discussed. Examples of rivers 
that have been studied, both in the United States and internationally, are 
described in terms of how they can be used in interdisciplinary lessons. 
Appendices contain handouts, data sheets, and surveys as well as information 
for the acquisition of testing equipment. (Author/ jSR) ENC-014501 



Environmental Science: Field Laboratory 

This CD-ROM uses simulated field stud- 
ies to help students learn about seven dif- 
ferent environmental Issues. Each simula- 
tion features ample graphics and text that 
describe background information as well 
as real-world investigation and evaluation 
techniques. Students role-play to learn 
about research equipment and techniques, 
gather and record simulated data, then 
draw conclusions and make decisions 
based on these data. The studies may also 
involve simple calculations that a real 
investigator would typically perform. Some of the studies are based on actual 
environmental issues, including one that looks at radioactivity around a 
nudear pmrer plant and another that analyzes land use around the Cuyahoga 
River flood plain. Other studies consider land development issues, mineral 
deposit analysis, and the role of the EPA in pollution control.The program 
evaluates the student’s study and recommends ways to improve the data or 
the student’s conclusions.fhe scientific method is emphasized, and the simu- 
lations also encourage students to consider social and economic factors. Each 
module condudes with a simple multiple-choice test and a thought-provok- 
ing essay question. Students’ responses can be saved to disk for review by the 
instructor. A full glossary and online help are available with each module. 

The package indudes a users manual with test answers. (RJD) ENC-01 5672 



Grades 9*12 

1997 

km r. DwiQfit Bishop. John MiscWjuW. 
M Jackson 

Oidtdftft Information 
Fricon Software. Inc. 

Ono Hoflis Street 
WMefey.MA 02181 
(781)235-1707/ Far (781) 235-7028 
Email WcontnfoSftfconSottwarexflni 
wwwfeJawcftwraxom 

(395.00 per CO-ROM padw (Window) 
Note: Conact publisher for system 
requirements. 



Field Manual for Water Quality Monitoring: An 
Environmental Education Program for Schools 

GREEN i Global Environmental Education .Veivvorx/ senes 
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Grade 9 and up 

1997 

taftor: Mart K. Mfttfttfl. Wiliam B. 
Stapp 

Offering Information 
twvJUl/Hunt PubtohfoQ Company 
<050 Westmart Drive 
PO Box 1840 
Oubuqtro, IA S 2004 
Fax:(800)772.9165 
TdHrer, (BOO) 770-3544 
vdfwJcendUlwttooin 



(21.95 per field annual (papsrtack) 




This manual, part of the Global Rivers 
Environmental Education Network 
(GREEN) series, is designed to help stu- 
dents identify community water quaEty 
issues and devise solutions to improve the 
health of their environment. GREEN is a 
hands-on, action oriented approach to 
education based on an interdisciplinary 
watershed educational model. Its mission 
is to improve education through a global 
network that promotes watershed sustain- 
ability. This book explains what a water- 
shed is and describes techniques to mea- 
sure water quaEty. It suggests measuring 
both abiotic and biotic indicators of water 
quaEty. Black and white photographs and 
line drawings illustrate the equipment 
needed to assess the water. One chapter, 
which describes the use of benthic inver- 
tebrates is indicators, contains pictures of 
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Task Force Environmental Investigation Kit 

CyberLeammg Collection Senes 



This kit provides information and lesson 
plans related to the decline of salmon 
populations in the Pacific northwest. 

The kit, which includes a videotape, two 
CD-ROMs, a teacher’s guide, and a web 
site, exposes students to the controversies 



Gratia 10 and up 

1987 

Airt&cr Ron S. Nofen. Susan A NcUn 

Ordering totemwtloo 
Oig&J Studios 
209 Santa Ctira Avenua 
Aptcs, CA 95003 

(831) 688-3158 / Fax (831) 688-5738 

TWMrea; (800) 499-3322 — * 5 — f 

Email nofendcytofoamjcm been divided into four major units of 

wmxifivtamxva stu( Jy: natural history, hatcheries and har- 

8149,95 per hi (Maowtrujcwi) vest, the hydrosystem , and management 

plan. lb begin the inverigJtioni, students 
syswn reftotemwfo. and teachers view die videotape, which 

provides an overview of the issue and 
explains how the users can navigate 
through the program on the CD-ROMs. 
The CDs include scientific reports and 
personal perspectives presented in text 
and video clips; real data are displayed on 
tables, graphs, and maps. On the web site, 
students and teachers can post opinions, 
iccess new reports and editorials, and go to related links. At the site they can 
dso access worksheets and discussion questions related to the investigations 
in the Idt.The teacher’s guide offers procedures for an inquiry-based learn- 
ing project so that students can develop their own management plan for the 
salmon. In one investigation, students view movies, read reports, and analyze 
data to address questions related to the cultural, economic, and ecological 
value of the salmon for Native Americans. Worksheet masters are included. 
(Author /jSR) ENC-014254 




Seals, Fish and You: The Nature of the Story 



srrtft 11 and up 

i9M 

Ufcor Susan 0. Wallace. Dean Huyt* 

hferiag Wo/nation 
mamattorai Marine Mammri 
kssotitfon. Inc. (IMMA) 

1474 6omon Street 
SMJph.MIL 1C8 

(519) 787-1948 / Fax (51 9) 767-0284 
En^h ccos^njreOfmniMrg 
wwimmaprg 

Note: Each kft (nctytes one watfurt 
guide. Independent study urtt vWwape. 
and autfoupt). Email 
swalfeceOtatmijorg for in order bfefix 



This kit introduces students to concepts 
about ecological issues in the Atlantic 
Canadian fisheries and conflicting Ideas 
about the mznag- .nent of the seal and fish 



information on a videotape and an audio- 
tape, as well as in 91 resource documents 
including newspaper articles, verbatim 
reports of Canadian House of Commons 
proceedings, and interest group letters. 
Cartoons about the controversy in the 
fishery are found throughout the teacher’s 
guide. Students are cautioned to pay 
attention to the sources of the materials 
d to question what they read as they familiarize themselves with all odes 
the argument. One activity takes the form of a public hearing about the 
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class arc divided into groups and try to persuade the tubers of the other 
groups to accept their positions. The study unit contains background infor- 
mation about each group, the sequence of events in the hearing, strategy 
worksheets, possible character roles, and a list of resources related to each 
group’s position. The unit is written to correspond to the Ontario Ministry 
of Education Curriculum Guidelines. The teachers' guide offers suggestions 
for shortening the study unit, student evaluation, and possible extensions. 
(Author/ JR) ENC-01 6734 



Life Sciences 



What Tree Is It? 

www.oplin. iib.oh.us/productsftree 



Grades K-12 

1997 

Autfwr Otto Public Library Information 
Network and the Ohio Historical Society 



This ueb site serves as a field guide to 
more than 50 trees common to the Ohio 
region. It was designed V help students 

identify trees when they have leaf or fruit 

samples. Information pages provide instruction on fruit and leaf structures 
and terminology. As students work through the site, they dick on the image 
that best resembles their sample. Each page has multiple views of possible 
choices with accompanying text. When students have narrowed ttorchoices 
down to one tree, it is possible to click on the image and also the highbghted 
name to go to the fart page for that tree. Fact pages contain close-up pho- 
tographs of seeds, fruits, bark, leaves, or other plant parts useful in identify- 
ing the tree as well as a picture of the foil tree and information about its 
habitat, history, and structure. (Author/SSD) ENC-01 642 3 



Native American Gardening: 

Stories, Projects, and Recipes for Famines 



Grade! M2 

1991 

/Uflftor Michad J. Caduto and Jowph 

Brochac , 

Offering icftxmtUM 

Fufcoira Pubfishing 

3S0 Indiana Strict Strife 350 

GoWen. CO 80401 

(303) 277-1623 /Fax: (80C; 726-7112 

Tcfrfrer (800) 992-2908 

fsnt tuiuuriOfutfwihbootoxxxti 

$15.95 per book (paperback) 



N aTiVEA m i it 1 6 A to- • 

GA^ENINdi 




This book uses gardening as a springboard 
for families to study plants, the environ- 
ment, and Native American cultures. It 
integrates garden-centered activities with 
Native American stories. The related activ- 
ities use materials that are commonly 
av aila ble outdoors or at home. Garden 
products are used in the activities to make 
gourd birdhouses, com husk dolls, and 
vegetable recipes. Soentific concepts, such 
as biodiversity, plant life cycles, and nitro- 
gen fixation, are embedded in the activi- 
ties. One sample activity gives the partici- 
pants the opportunity to learn about seeds 
from Native North American crops. A 
Tutelo story, called The Bean Woman, 
introduces the chapter containing this 
activity. Addresses are provided for suppli- 
ers of heirloom seeds. Readers on find 
diagrams for different garden planting pat • 
terns. Black and white photographs and 
line drawings arc found throughout the 
book. A glossary and pronunciation key to 
Native American terms is included. 
(Author /JR) ENC-01 6318 



Grad0s3-8 

1996 

Aoftor. Janice vanOeave 

Ottering Infonnrtofl 
John Wley and Sera. Inc 
One Wiley Oriw 
Somwttt WJ 08875 

(90S) 469-4400 i Fax 17321 302-2375 
Tofi-tn* (600) 225-5945 
wnf.wQsyxon* 

$1195 pir bock (paperback) IS8» 0- 
471-02408-2 



The Human Body for Every Kid: Fasy Activities 
That Make Learning Science Fun 

Science for Every Kid Senes 

This hands-on activity book teaches 
concepts about the human body while 
developing the students* problem solving 
strategies. The series covers a wide range 
of topics including biology, chemistry, and 
math. This book addresses topics In physi- 
ology, such as the nervous, digestive, and 
circulatory systems. The information in 
this book is cumulative, so the author 
suggests that the activities be completed 
m order. Each section provides definitions 
and an explanation of background infor- 
mation, exercises in which students inter- 
pret diagrams using the facts they have 
just learned, and a project 
related to die facts. Readers can find an 
explanation of the thought process 
required to solve the exercises. One sec- 
tion discusses the composition, growth, 
and color of hair and nails. Students iden- 
tify on diagrams which parts of the body 
arc not covered with hair and where on a 

fingernail the luna is located. The activity 

for this section investigates whether straight or curly hairy is stronger. 
(Author/RA/JR) ENC-01 640 5 
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Magnificent Microworld Adventures: Microscopic Topics 

AIMS Activities 



Glides 4-9 

199! 

Mfcoc Mifa Wood: editors, Jbn Wteoa 
Bitty Ccrdel Judith HiSen 

Offering UrfamatiDR 
AIMS Education Focndafcfo 
P0 Bo* 6120 
Fresno. CA 93747 

(SS9) 2554094 /Fax (559) 255-6396 
ToWn* (MS) 733-2487 

$19.95 per Kflyfty bock 
$WJSperwJeo 

S&aferfe: Bencrinurin for Sclent# 
Utstacy (1993) 



This book and videotape introduce 
students to microscopy skills and micro- 
scopic organisms. The hands-on activities 
in the book stimulate students’ curiosities 
about the microscopic world. The series 
Integrates mathematics and science with 
other curriculum areas including language 
arts* social studies, physical education, 
art, and music The book contains activi- 
ties and background Information covering 
the varieties, madntcmwice, and use of 
microscopes. Students make observations 
and measurements using the different 
types of microscopes and learn how to 
keep accurate records of their observa- 
tions. They participate In activities that 
use protozoa and easily observed plant 
and animal cells. Each activity lists the key 
questions, corresponding standards, and 
integrated disciplines as well as proce- 
dures and materials. Some sections of the 
book have video clips, two to seven min- 
, utes in length, that help teacher s under- 
stand how to set up and manage topic discussed in the bode. A reference 
section contains video dips of both living and nonliving objects that give 
teachers and students a rwfetic view of whit they should sc« under their 
microscope* it twenty power. Reproducible handouts are found throughout 
the book. (Author/JR * ENC-016131 
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L 3EST COPY AVAILABLE 




Nervous System 

••j/r.uu o/O.c-Ov' i-.'Jt'S 



ERIC 



Grades 6-8 

1M9 

Arthon H. Craio HeBw. Maiy L Kely. 
StanOgren 

Ortaring tatornwtian 
Everyd*/ teamino Corporation 
PO 0cx81296O 
Chicago IL 60681 

(312) 540-0210 /F®e (312) S4&6848 
ToB-ftW: (800)382-7870 
vswM«rydaytean^oom 

$23 JO pvtsachcrt gutfa (papcrbackj 
tl £0 par chitad tod (paperback) 
Note Contact v.\ r for Quantity 
disernm. 

$212.50 per classroom set 
Note includes 25 stngtMrtJ student 
texts and 1 teachers gride. 



These books introduce the human nervous 
system's structure and function as well as 
its relationship to the world around us. 

The goal of this interdisciplinary activity- 
based program, developed by die Human 
Biology Life Sciences Curriculum Project 
at Stanford University, is to engage middle 
school students in science activities that 
encourage careful decision making in their 
own lives. In this unit students study how 
the brain junctions as a control center for 
coordinating essential body processes and 
responding to sensory feedback. It 
encourages students to use this informa- 
tion to make good personal choices to 
protect and make the most of their nervous system function. The teacher’s 
guide contains an overview of the lessons, suggestions for methods, assess- 
ments to use or adapt, and activity guides. Interdisciplinary connections, 
enrichment activities, and reproducible student activity pages are provided . 

The student book contains background information, directions for the activi- 
ties, and questions to help students review, evaluate, and apply the chapter 
concepts. Students learn that the brain is the most complex matter in the 
universe, consider how the human brain capacity is different from other ani- 
mals, and study how electricity is involved in nervous system (unctions. The 
students are shown how the neuron works as the functional unit of the ner- 
vous system and how the environment can affect that system. A glossary is 
included in both books. Also available from this series is Breathing, which 
Introduces the mechanisms of the respiratory system and the factors that 
influence its efficiency. In this unit students explore links between nature and 
their own breathing svstem to solve problems and answer questions such as: 
What is an Adam’s apple? and What do first- and second-hand smoke do to 
the lungs? (Author/JR) ENC-016031 8c ENC-01608S 

Promises & Perils of Biotechnology; Genetic Testing 

Winding Your Way rhrougn ON A Senes 

This video and teacher s guide, designed 
for high school and college biology classes 
as wcD as public education programs, 
provides insight into the personal, profes- 
sional, and ethical issues in human genet- 
ics and genetic testing. The video high- 
lights two cases, one involving 
Huntingtons disease and the other, famil- 
ial hypercholesterolemia. Viewers can hear 
the conflicting factors related to the deci- 
sion of whether to find out if a person is a 
carrier of an incurable genetic disorder. 
The processes involved In genetic testing such as electrophoresis and poly- 
merase chain reaction (PCR) are discussed. Geneticists are seen analysing 
DNA in the lah, conferring with patients, and educating the public about 
genetic disorders. The goals of the Human Genome Project are outlined, and 
die issue of genetic discrimination is explored. The teacher’s guide contains 
questions to be answered before and after viewing the video. Seven activities 
are included to help students understand the biological and personal aspects 
of genetics disorders. In one activity, students ide-play to explore the dilem- 
mas of testing for late onset disorders. Handouts, related resources, and a 
glossary arc included in the guide. (Author/JSR) ENC-014556 



BEST COPY AVAILABLE 



Grade 10 and up 

1998 

Altar profdct director ind txecutiw 
pfahmVinitMcttooflts 

Ota tag WontoUoa 

CoU Spring Hartxx Utwtfory Press 

FtffflroentOejHitnwrt 

10 SkyflM ortvfl 

PUnvtow. NY 11803 

(518) 349-1930/ far (516) 349-1948 

TrttoK (80)843-068 

Emafc cshprw$9cshLarg 

mvwxshUrg 

I70.CC per vxJM and teaeftert guide 



Distributed by DynEDRS 




Grarfss K-2 

1999 

Altar Miranda Astnren aru) Andy Owen 

(Marie? Monmfien 
Hehenum library 
P0BW1650 
Crystal Laid. (L 60039 
Fu: (888) 844-5329 
ToWree: (838) 454*2279 
Era fc HtinemanrintoWUoro 

HI M per book (fibrary binding) 

Note SchooVUBrary disown prtce 

818J6 



This book presents topics related to 
watching the weather, including the 
ntied for weather prediction, how certain 
types of weather are measured, and how 
weather patterns are observed. Each book 
in the series explores a weather condition 
and how and when it happens, as well as 
how people, plants, and animals live 
through different kinds of weather. It also 
explains why it is important to watch the 
weather, who does it, and how. This book 



explores such topics as what a red sky at 
night means, what a rain gai^ge is, and what weather balloons do. Throughout 
the book, students art also in troduced to explanations for the weather facts 
behind weather stories and how things that happen on Earth can change the 
weather. The book H illustrated with large, foil color photographs that depict 



and satellite photos of storms. A glossary, a list of suggested readings, and an 
index arc included. Also available from this series is Wind, which presents 
the causes and effects of wind, such as what a hurricane is, where the windi- 
est place In the world is, and how lions use wind to hunt. (Author /YK) 
ENC-01588S & ENC-01S886 



Primarily Earth 

AIMS activities. 



Grades K-3 

1991 

Aatar. Evalyn Hoowr. Sh*y1 Mircsr 

Ota togWornaUw 

AMS Education foundation Order* 

P0 00x8120 

ffWtio, CA 93747 

(559)255-4094 

Fsc (559) 255-6396 

TotHrw: (888) 733*2487 



This book contains hands-on activities that 
encourage students to use their senses to 
make observations leading to a better 
understanding and appreciation of the 
world around them. The series integrates 
mathematics and science with other cur- 
riculum areas including language arts, 
social studies, physical education, art, and 



$ 1 M 6 per tefrfiy book (papertata 

ttatoteBencftmmstxScfcrw 
leaner (1903k KifionU Scknce 

Eductbro Standards (DacerterlOK): 
NOT Cuntadmn end Evatebon 
Sanded* (1989) 



music. Twenty-three activities are cate go - 
riled into sections dcdlfag with the 
geosphere, hydrosphere, and the atmos- 
phere. Each section provides background 
information to help explain that portion 

of the biosphere. Each activity lists the 

key questions, corresponding standards, and integrated isdplines is vreD as 
. l j fw arrivitv in the fjeosohere section asks 



SUl- 



dentsto observe soil samples to help diem see that soil is made from small 
bits of rock and thbOT that were once living The teachers are given back- 
ground information about the composition of soil and dassroo m manag e* ^ 
ment tips. Students record observations in booklets nride from reproducible 
handouts in the bode. As an extension, students see what happens when 
rucks are placed In a can and rigorously shaken. They compare their expen- 
raental results to what happens to rocks exposed to wind and water. Tables 
elaborate how the Project 2061 Benchmojhfor Sdma hittey National Science 
Education Standards, and National Council ofTeachers of Mathenutia 
(NCTM) Standards arc met. Reproducible handouts arc found throughout 
the book. A bibfcography is included. (Author/JR) ENC-01S921 
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Grades 3. 4 

1993 

Pttlttur. Lawrence Kafl d Soenw. 
Unwersity d Calftmua wftf) 
EntydopaeOa BnUnrtita Educational 
Corporation artel Delta Education Inc. 
AuOiorf scripted by See Jaijoda; devel- 
oped by Ijwrrence Hall ol Sdenca 

Qrfertna Wormrtw 

Oetta Education, loc. 

PO Box 3000 
Nashua. NH 03061 
Fuc i800) 282*2550 
ToMree: (800) 442*5444 
www.ddti-6d.com 

%m.f» per compete module 
(deludes kit vWeo. and gride) 
fel.aope 
and guide 



FOSS fc an activity -based elementary cur- 
riculum designed to provide students with 
sdcnce experiences that arc appropriate 
to their cognitive stages of development. 
The series consists of instructional mod- 
ules organized under four topic headings: 
Life Science, Physical Science, Earth 
Science, and Scientific Reasoning and 
Technology. This Earth Sdcnce module 
comprises four activities in which students 
investigate surface tension and density, 
freezing and expanding, evaporation and 
condensation, and water quality and the 
wate* cycle. The videotape provides an 
overview of the equipment and prepara- 
tion required for each activity, then takes 
viewers into the classroom to sec students at work with the materials. 
Students become familiar with the properties of water, discovering ways to 
alter surface tension and exploring factors that change the rate of now down 
an inclined plane. Students observe what happens to water as it u hated, 
cooled, and frozen and investigate the phenomena of evaporation and con- 
denjado n .n.ey also test water samples using their senses and chemical indi- 
cators and simulate the natural interaction between rainwater and two earth 
materials, gravel and limestone. Ue teacher’s guide contains an overview or 
the module, a set of activity folios, and duplication masters for the student 
sheets as well as a reference list of additional readings and videos. Each activ- 
ity folio provides an overview of the activity, a list of science concepts cov- 
ered background information for the teacher, materials lists, advance prepa- 
ration notes, and step-by-step procedure. The procedure is 
nn leirnill! , renter cards designed to help parent volunteers work with the 
students. An equipment kit is also available. (Author /LCT) ENC-015805 



Hidden in Rocks 

Science Seexers Series 



Grades 5-8 

2090 

A*er Tom Snyder Productions and the 
American Mmaum of totem HSflory 

<Meria«Manc*!oa 

Tbm Snyder Production*. Inc. 

80 CooWge tffl Rd 

Watertown, MA 02172 
F#c (817)92*6222 
ToMTOK 1800) 304-104 
wwwinchtspxom 

$7116 per C0*OM (MacWndow) 
yrthteacheris guide and poster 

NoterCaitectvwdoriOTQurrttyflts- 

com. site license tor mtflfpte COs, 
and hands-on opwoa! stienca w*. 



This CD-ROM package features an inter- 
active and game* oriented format, in 
which students s^rch for potential fossil 

sites in a remote area of tire world called 

Vastland. Science Seekers is a series of 
CD-ROM packages that combines multi- 
media, cooperative learning, and hands-on 
activities to engage students in core sci- 
ence content. In each Science Seekers 
tide, students role-play a team of science 
problem solvers on a special assignment 
Through an introductory video, students 

, receive a message from the Center for 

Sdcnce Seekers that sets up a problem they r.eed to solve. Students then 
work away from the computer In cooperative t^ usi^irdormation 
sheets andhan.lt-on activities to complete a senes of questions. Tlus CD- 
ROM package includes a CD-ROM, Satellite Imagery Posters, and a 
Teachers Gddc with a complete set of reproducible student investigation 
sheets, Sdence Labs, and Satellite Analysis bag where students ^akc 
notes and guesses about the sitcs.Hu, CD-R<5M consul of five step of s stu- 
dents’ investigations, during which students research 
them achieve thdr mission. Each investigation takes about one dm pcnml 
to complete. In addition, them is at least one sdence lab pasted ' " J .“ ch 
investigation. All tint students have to work with arc satellite 
possibk fossil sites InVastland.To pick the best fossil-hunting site, stuoenU 
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must learn all thev can about landforms, rock types, plate tectonics and ero- 
sion, and also discover they can use the satellite imagery to help them solve 
their problem . Throughout the first four steps, students learn about related 
topics through text, video clips, and lab activities in order to continue their 
Investigations and ultimately choose the best location to find fossils. A video 
reveals whether they have chosen the correct site. In the final step, students 
hear how a team of paleontologists from the American Museum of Natural 
History is actually using satellite Imagery to hunt for fossil sites in the Gobi 
Desert in Mongolia. (Author /YK) ENC-016702 



frrterfac tSerfr* The Book and Disk That Work Together 



Grades 5-8 

1997 

Pt*8tfctr. WotVJ Beck. tne. and Two-Can 
PubfcttnoUil 

Aothor Two-Can Pubtehlng Ltd. 

Orilirfng lifttfMKtai 



exploration, as well as a glossary and an 

index.The book fo structured to tw*h*e 



This CD-ROM and accompanying text 
provide information about the solar sys- 
tem through an illustrated book and inter- 
active, multimedia activities. Students can 
read about the solar system and apply the 

readings to games, putties, and expen ■ 

meats on die CD- ROM. The book fea- 
534-6784 ttires detailed facts, colorful photographs, 

TtfHter. (800) 362-4308 * J J “ 

wm4>ftsco4ocroOaxXLCorn/ 

n4.«9 per ktt (Wm<»w^tacfnta5h 
CW10M and taO 

Note: Contact pabfcfcr for « 

tftivnnoi regwnn. planets and their relationship to the Sun, 

leant how the Sun provides us with the energy wneeia^di^Ae 
unusual features of the planets. The main menu of the CO-ROM feature s 
.even sections including Rocket Mission, featuring a feet fining mission; 

Here Comes the Comet, where students examine why 

what people hare thought of them in the past; and Sbuttl'Seoe^n wl^ 

students explore an interactive space shuttle to ^r how 

The Time Une shows how our understanding of the unherae 

throughout history; Out ofThls World features 

L^Tspace features a quiz on the solar system. Meteor Madness u a qura 
in which students can save Earth from a storm of meteorites by answe g 
the questions correctly. (Author/YK) ENC-016708 

The Topsoil Tour The Hands-On Test Kit & Mini 
Curriculum for Exploring Soil 

. This soil test kit introduces the underlying 

fitUUB-8 adentific principles of soil sdence v.hlle 

Af fl y LsMotte Company ^ i pntWriasm bv 

Otiirteftetorradlda 
Uttfte Company 
P0 Box 329 

Oi«ftftwm.MD 21620 
(410) 77*3100 / fee (410) 77*6394 
ToWrar (800) 34*3100 
Emifc UMotttfS8tt»ljCom 







Involving students in hands-on investiga- 
tion of indr own soil samples. The kit 
Indudes background foferination for 
teachers and the same chemical tablets 
soil scientists use to test pH, nitrate, 
potassium, and phosphorus. The activities 
for each test indude a materials check 
list, procedure, data sheets, and a word 
scramble or crossword p unk. 
Reproducible masters ot worksheets are 
also provided. (KSR) ENC-0027J4 
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Distributed by DyaEDRS 
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Oceans Climate Explorer 

FarthSmion Library Courseware 



Vtoter, Water Everywhere 



Grades 5-10 

1999 

i r. EGA Sdcn&flc System?. Inc. 



OflMg WwnuUoa 
EOA Scientific Systems. Inc. 
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This CD-ROM presents the scientific fun- 
damentals of modem oceanography, cov- 
ering topics of the physical, chemical, and 
biological characteristics and dynamics of 
the water planet. Each CD-ROM in this 
series features lessons using interactive 
multimedia such as satellite images, digital 
video, and original animations on different 
aspects of earth science. The CD-ROM 
aims to give students an understanding of 

the key processes that occur in the marine 

environment. The main menu indudes four options: Topics of the lessons, 
presenting scientific information and theories; Movies, featuring movies and 
animations to enhance conceptualization of main lesson topics; Interactive 
Exercises and Projects, featuring hands-on activities; and Advanced Topics 
Appendices, designed for in-depth research on such topics as chemical prop- 
erties of seawater, types of waves, and the ozone hole. Each main lesson pro- 
vides ten to 20 screens, and each screen contains text along with a photo- 
graph, diagram, and animation, as well as an interactive exercise. Topics cov- 
ered in the lessons indude Structure of the Oceans, Ocean Heating and 
Circulation, and Wives andTides. Throughout the lessons, students leant 
about how the ocean is composed of different layers, how sunlight causes the 
oceans to circ ulate , and how remote sensing by orbiting satellites helps 
oceanographers chart the oceans. Students also explore what causes waves, 
tidal waves and tides; investigate what makes seawater such a special sub- 
stance, capable of sustaining the great diversity of oceanic life; and examine 
how Earth’s atmospherr circulates. Also available from this series is 
Astronomy Explorer, which presents what we know about the origin, evolu- 
tion, and structures ofstars.The CD-ROM features sections on how to learn 
about the universe, showing how scientists have learned about stars, planets, 
moons, and meteorites. (Author/YK) ENC-016S10 & ENC-016S38 
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The Foundations and Challenges to 
Encourage Technology-based Science 
(FACETS) series of activity books for mid- 
dle school students, designed by the 
American Chemical Society, provides 
haxxis-OG learning in science that involves 
cooperative group inquiry and critical 
thinking skills. In this module designed for 
grade 6, students investigate what happens 
where land and water meet on sandy 
shorelines. Throughout the course of the 
module, students model and investigate 
barrier islands; explore the effects of waves and wind on particle erosion; 
and use laboratory work as veil as library research to build a case either for 
or against recreational development on barrier islands. A teacher s guide and 
a jtwient activity book are provided for each module. The teacher s guide 
describes the objective and the time line for each activity, provides teachers 
with background information, materials needed, and illustrations and guide- 
lines on how to run each activity.Hic student book consists of several acovi- 
tics with background informatir nrocedurc, and questiens or * . ion. 
Also available from this series i -od Substitutes, a module for grauc 6 to 
which students investigates.)! - of the cfiects of choosing to eat and cook 
with food substitutes rather than thetr real counterparts. (nuthor/RA) 
ENC-0049S3 & ENC-004943 
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This curriculum kit features a range of 
hands-on experiments using simple test 
kits and integrates reading, discussion, 
and hands-on activities that can be con- 
ducted in the classroom or in the field. It 
focuses on issues affecting water quality 
such as pH and add rain, groundwater 
contamination, wastewater treatment and 
drinking water quality. This kit indudes a 
Student Reading Unit, featuring new 
vocabulary explanations; Water Quality 
Factors Reference Unit, describing chem- 
ical, biological, and physical attributes of 
water; and a teacher s guide that contains 

~ a selection of nine simple experiments, a 

guide to field testing a local waterway, and supplementary activities. The 
teacher’s guide also offers guidelines for reporting field tot results to the 
class, directions for writing the lab report, reproducible students' work- 
sheets, and exams and answer keys. Sample topics covered tadnde measur- 
ing dissolved oxygen, thermal pollution, and CoKfonn bacteria to water- 
Each activity indudes a statement of purpose, focus questions, and baek- 
ground information, as wefl as a list of materials, step by step procedures, 
and data sheets. Sample exams to the teacher’s guide include Student 
Reading Unit questions, multiple choice vocabulary tests, and Parent Graded 
Take Home tests. (Author /YK) ENC-01669S 
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This CD-ROM provides a comprehensive 
background in the science of astronomy 
through seven multimedia exercises. The 
CD-ROM consists of Print Materials, 
which are included on the disc, and 
Multimedia Exercises. Print materials 
Include a textbook, a teacher s guide, and 
myths related to the major constellations, 
as well as a student guide, an assignment 
checklist, and study questions with 
enrichment problems.The textbook pro- 
vides reading material upon which every 
investigation of the CD-ROM fa based. As 
students study e ac h section in the text- 
book, the multimedia exercises help them understand and apply what they 
have learned. The main menu of the CD-ROM provides seven exercises, a 
slide show, a list of related Internet sites, and an explanation of connections 
between astronomy and mythology. It also includes challenge 
upon the textbook and die multimedia exercises, progress reports that track 
students’ progress through the multimedia exercises, and a glossary Hie 
multimedia exerdses further the work of the texts in involving rtudents tn 
math and science activities related to understanding astronomy. Exercises 
cover angles, trigonometry, graphing, scientific notation, and <^ types °f 
motion Omear rotary. and oscillatory). These concepts arc ‘PP 1 ^^ 
activities as measuring latitude and longitude; determining the dutance to 
and between certain stars; and investigating constellations and re a te d myths. 
In a sample project on motion, students simulate Venus srrto^A ^motion 
by marking on the waO where Venus appears to be among the stars until a 
person wte is representing Venus has passed a person representing the 
Earth. (Author/YK) ENC-016720 
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Physics 

Fun With Physics: 

Real-Life Problem Solving for Grades K-3 

Fun witn Phvsics Series 



This book provides students with hands- 
on activities to solve real-life physics prob- 
lems. The book focuses on concepts and 
process skills that hav: been identified in 
national standards and that are measured 
by state proficiency tests. The book is 
divided into three sections. The first pro- 
vides information about how to start using 
the ideas found in the book.The second 
section presents information and insights 
about relevant learning theories and their 
practical application, such as inquiry -based 
learning, process skill development, and 
gender equity. The Learning Activities sec- 
tion is divided into physics categories: 
simple machines, electricity, heat, and liq- 
uids. For each activity section, the book 
provides materials lists, background infor- 
mation, and procedures for activities, 
engagement to extension. These are 
accompanied by connections to other sub- 
jects and resources for teachers and stu- 
dents. Reproducible student worksheets 
and datasheets are also provided. Hie 
appendices provide a variety of support 
materials such as references, basic scien- 
tific principles, and a matrix of learning 
activities, proficiency outcomes, and 

process skills. Abo available from this 

series is Fun with Physics: Real-Life Problem Solving for Grades 4-8 wluch 
uses a similar format and conttnt for more advanced students. (Author/YK) 
ENC-014463 & ENC-0144« 
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Gravity Rules! 
AIMS Activities 



Grade* 5-12 

\m 

UMr Betty ConW. John Ervin. Ronald 
fop, Tracey Drier. Ftaw Mason. 
Jolam Webec Jim Wiso* execute 
predooei Ronald Koop 

OfdorteQ taformitibn 
AIMS Education Foundation 
P0 Bax 8120 
RwnaCA 93747 

(559) 25W0W / Fax: (559) 255-6396 
ToWre* (888) 733-2467 

$aJ5pefWfcQ 

$11.18 per actwty ixi (papertsacW 
Note: Activity book ai id vWeo can be 

ort-ttd togeftef (CWx # 4075) tor 

rn.it. 



j: BenchmartotofSwnce 

literacy 0993); Nabonal Science 
Education StarvUrts (December 1995): 
f JCTW CuntaAun and Evaluatian 
Standards (1989) 



stand how changes in their arm and leg positions relate to specific maneuvers 
and laws of physics. They make mathematical calculations to determine aver- 
age velocity, terminal velocity, and glide ratio. Each activity lists the key 
questions, corresponding standards, and integrated disciplines as weD as pro- 
cedures and materials. Reproducible pages are found throughout the book. 
On the video, teachers out find additional technical information, such as 
how to set up the computers and graphing calculators involved in a comput- 
er-based lab, (Author/JR) ENC-016167 
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This curriculum module presents the 
physics of music and long distance com- 
murrfations. Active Physics, an activity- 
based curriculum with limited math and 



as 



reading prerequraice, u uoiguw* < 
m introductory physics course for high 
school students, or an alternative for 
those who would not normally enroll in 
physic#. Each module in the course uses a 



learn about physics as they explore issues 
in Sports, Methane, Home, 
Transportation, and Predictions. This 
module contains three chapters that focus 

aL ▲ aP tAl inrl AfUll ilffht. 



This book and videotape uses the sport of 
skydiving to study force and motion.The 
video portion of die package provides stu- 
dents with footage of people skydiving 
and instrument readings within an air- 
plane in flight from which the)' collect 
data. The data are then used to compute a 
physical characteristic of a real -world 
object The standards-based, hands-on 
activities in the book use paper models to 
duplicate what the students observe on 
the video. The scries integrates mathemat- 
ics and sdcnce with oti>cr curriculum 
areas including language arts, social stud- 
ies, physical education, art, and music. 

Bath the video and the bode explain the 
design of the equipment and the instru- 
ments that the parachutists and the pilots 
■ments th 't the parachutists make to under- 
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wave theory, and the electromagnetic 

spectrum. Each chapter presents students 

with a problem or task that they will complete udng the knowledge they 
gain In the chapter. Students begin the module by using a sUnky to observe 
pulses, periodic and standing wares, and to establish the rekicmshlp among 
Sen^ficquency, and speed of the wave- In other art vitles, swdents 
use waves to communicate by wearing a simple code of pulse* to send mes- 
sages: explore the use of pixels in binary coding and electronic images; and 
explore die Doppler effect through an experiment in ^*ey tossan 
oscillator embedded to a Nerf ball.The activities conclude withreflective 
readings that relate the activity to die larger challenge, homework problems, 
and extensions, the teacher’s guide provides an ov^ Jvt Physta 
and its correlation to the Notional &tew flotation Standonfr (1995). For each 
dapur, the guide provides a rtapter organizer, a summary of phytic, con- 
Z-LVj 4 ,-JL 4 aid equipment lilts «s well as annotated student pages, 
lui. t fc aa i bn/1 OfWl/PT ItPVX. lilC OOIQDt 



assessment rubric* ,4 1— r , ^ i , _ 

ion videoape demonstrates how to any out each activity 4 the dassroom . 

(Author/LCT) ENO01S868 
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This book contains redpes and experi- 
ments that introduce students to the 
chemical makeup of soft drinks as well as 
to some of the chemical techniques used 
to manufacture them. The book is divided 
into four sections that approach three dif- 
ferent aspects of soda pop. The first part 
presents a series of investigations that 
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show how colors and flavors arc extracted 
from natural materials. Each experiment 
includes directions for taking samples at 
intervals throughout the process and sug- 
gestions for compring them and organiz- 
ing the data. The second part of the book 
presents three methods for adding fizz to 
soft drinks through yeast fermentation, 
adding sodium bicarbonate, and dissolving 
carbon dioxide gas into water. The third 
section provides systematic strategies to 
help students combine ingredients to 
make their own soda. This section also describes how to design a survey to 
test the recipe on other people, how to collect the data, and present it in 
charts and graphs. The fourth part describes how the ingredients in commer- 
cial sodas can be measured and help readers compare their home product to 
commercial drinks. Each experiment begins with an introductory discussion 
and contains a list of household ingredients, an illustrated procedure, and 
suggestions for other experiments to try. Additional scientific information is 
provided at the end of each set of experiments. (Author/LCT) ENC-01 6480 

Chemistry With CBb Chemistry Experiments Using 
Vernier Probes and Sensors with the CBL System and 
TI-82, 85, 85, 86, 89 and 92 Graphing Calculators 

This lab manual and accompanying soft- 
ware provide 36 chemistry experiments. 

All of the experiments incorporate the 
Texas Instruments (TT) Calculator Based 
laboratory TBl) System (not included) 
and Vernier sensors, which are used to 
collect various lands of data. These data 
are then retrieved directly into aTI graph- 
ing calculator (not included) so that stu- 
dents can generate graphs, analyze the 
results, and model the experiment. The 
experiments cover topics in endothermic 
and exothermic reactions, fractional dis- 
tillation, and energy content of fuels, in 
addition to chemical equilibrium, arid 
base titration, and lead storage batteries. 
Each experiment includes student hand- 
outs with instructions as well as a 
teacher's information section. The accom- 
panying software contains the word pro- 
coring files for the student handouts and 
the CHEMBIO data collection program 
for theTl graphing calculators. The stu- 
dent sheets indude sections on back- 
ground information, set up diagrams, and detailed instructions on how to 
use thcTI-82, 83, 85. 86. 89. and 92 graphing calculator, and the CBL, as 
w n a, data and calculation shcets.Thc teacher's information section that fol- 
lows each experiment has sample results, answers to questions directions 
for preparing solutions, and other helpful hints regarding the planning and 
implementation of a particular experiment. With the accompanpngVermer 
software, students can collect data using probes such as a temperature probe, 
a pressure sensor, a voltage probe, and a cdorimeter.The software also 
enables students to download activity programs and sample data using the n 
Graph link software and cable package (not included). Appendices pickle 
Informatnn about how to calibrate probes, hmv to use thcTI-82, 83, 85, 8i 
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and 92 graphing calculators with the CBL system, and how to use’ the 
Vernier Graphical Analysis software with the CBL Also available from this 
series is Physical Science with CBL: Physical Science Experiments Using 
\fernier Probes and Sensors with the CBL System andTI-82/TI-83 Graphing 
Calculators. This resource provides 40 physical science laboratory activities 
that cover topics in properties of matter, simple machines, and electricity 
and magnetism, in addition to chemical reactions, acids and bases, and 
energy alternatives. (Author/YK) ENC-016094 & ENC-01 6092 
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This magazine and accompanying 
teacher’s guide contains four ChanMautfS 
issues from October 1998 to April 1 999. 
ChemMattm. a chemistry magazine, is 
issued four times a year for chemistry 
students by the American Chemical 
Society. ChemAfatm explores the baric 
chemistry behind commercial and con- 
sumer products through articles, puzzles, 
and c ar toons. Each issue features articles 
thtf demonstrate 

around us and tells stories of bow chem- 
istry affects our lives. Many issues also contain a section on Mystery Matters 
that describes real-life mystery stories solved through chemistry. Sample ^ 
topics include how to take the caffeine out of coffee using supercritical fluid 
extraction, the development of biodegradable polymers, and the chemical 
components of the colon produced by fireworks. The teachers guide pro- 
vide an overview of each artide, a sample lab activity with detailed proce^ 
dures and review questions, and ideas for further investigation. (Author/YK) 
ENC-016648 
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This text provides students with every- 
ddy chemistry information to help diem 
connect the theoretical with the familiar. 
The book features sample experiments 
and demonstrations to further darify the 
topic, interesting anecdotes, and exercise 
questions. It also features critiques of 
popular misconceptions of the green- 
house effect, the orane layer, and viabili- 
ty of alcohol as a motor fuel. The text is 
structured in 16 chapters that provide an 

Introduction to the language of diem- 
istrv, an approach to toxicology and risk assessment, and chemistry in the 
kitchen. Subsequent chapters explore chemistry in the gardcn.home sa%, 
and the chemistry of energy, as well as the rontrew^rassodatod wtih food 
inradiation. In a inple chapter on chemistry in the kitchen, students learn 
about what effect pasteurization has on the nutrients in milk, why 
microwave ovens are so effident for cooking, and udiy dieting can be coun- 
terproductive in terms of die metabolic rate of the body. In sample experi- 
ments, students demonstrate the existence of iron in breakfist * 

strong magnet, and test for the presence of stireh by adding a mull drop of 
iodine solution to a starch solution made from » 
cd glossary and an index arc also provided. (Author/YK) ENC-01 S982 
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T "his five* to six -week unit uses hands-on 
games and experiments to help students 
explore the likelihood of events, make 
predictions about outcomes based on 
data, and determine whether games are 
fair. Each unit in the Math by All Means 
series Integrates the primary topic with 
the rest of mathematics by including ideas 
from other strands. (This unit on proba- 
bility also incorporates ideas from the 
strands of number, computation, geome- 
try, and statistics.) Writing is incorporated 
as an integral part of children s mathemat- 
ics learning Each book is comprised of 
four components: whole class lessons, 
menu activities, assessments, and home- 
work. Menu activities allow children to 
work independent of the teacher in 
groups, pairs, or individuaHy. These activi- 
ties do not build on each other, but rather 
pose problems, set up situations, and ask 
questions. Woven through each unit arc 
descriptions of what happened when the 
material was taught to an actual class. 
These vignettes provide a view' of how the 
lessons were organized, how children 
reacted, and how a teacher responded in 
L* *®5 ££.£ * 2 j one classroom, but are not intended as a 

^ ~ standard of what should happen. Ideas for 

informal and formal assessment arc pro- 

vided. Teacher materials Include blackline masters, tips for calculator use. 
samples of children's work, a suggested daily schedule, and a sample letter to 
parents Abo available from this series is Probability Grades 3 to 4, which 
provides a broad range of problem-solving experiences. Use of materials 
such as number cubes, spinners, color tiles, and two-color counters is 
described. (Author/GMM) ENC-007727 & ENC-OOT728 
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This teacher’s resource book focuses on a 
few fundamental ideas about probability. 
The Investigations in Number, Data, and 
Space series provides a complete K to 5 
mathematics curriculum that offers 
students meaningful mathematical prob- 
lems emphasizing depth in mathematical 
thinking to contrast to the usual text- 
book-based program, the curriculum is 
presented through a scries of teacher 
books, one for each unit of study. 

Reproducible resources for students are 

provided, but the curriculum docs not include student books. Students work 
actively with a variety of manipulative materials and technology. Between 
Never and Always couuuns two Investigations. One takes five, one -hour 
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sessions, while the other takes seven. 
Activities include pair and small group 
work, individual tasks, and whole class 
discussions. The opening pages of each 
Investigation present a synopsis of each 
session, an overview of the most impor- 
tant mathematical ideas that students will 
encounter, and a list 

of materials to gather. One Investigation 
emphasizes how probability can be relat- 
ed to games. In Sessions 1 and 2, students 
play a three -person version 
of Rock Paper, Scissors that is not fair. After collecting data, students 
enumerate all the possible ways for each player to win and discover die game 
is indeed unfair. Groups then modify the rules of the game to nuke s it : fair 
to other sessions, students discuss games that involve chance only, skill only, 
and a combination of the two. They are introduced to a new game, and class 
results are used to prompt a discussion of what it means for a game to be 
fair. Homework assignments and extensions appear at the end of each 
activity. A variety of embedded assessment activities are recommended 
throughout. (Author/CMS/KFR) ENC-0 10725 
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Task Card Series 
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This book contains 28 reproducible stu- 
dent activity cards to involve students in 
die mathematics of dunce and the science 
of analysis. Activities indude counting, 
permutations, tallying combinations, and 
plotting frequency distributions. Students 
work done or In cooperative groups to 
complete activities at their own pace. 

Each student is responsible for a brief, 
individual write up explaining the how 
aid whv of the activity. In one activity, students flip a coin in a . bas- 

ketball tournament a^ try to answer the question-. Is Head, orTails really 
the better team? In another activity, students turn a cereal box intoapemv 
pinball machine based on Pasal'.Triangle and determine the probability of 
Httmg each pin. Included in the book are answers to all questions on the 
Task Cards along with suggestions for assessment and use of other sets of 

activity cards in the series. (Author/JRS) ENC-016124 



Offering Womutlon 
TOPS Leaning Systems Orders 
10970 S. Muknoftd. 

Canby. OH 97013 

(503) 266-6550 1 Fax (503) 266-5200 
wM».topsc*ooejarg 

$15.00 per xctMty book (paperback) 




-7 crwr'i 



Weasurcittcrtt 



THe Master Ruler 



Grades 2-8 

1996 

Mor. Oonra Monck 
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Master tonovxnomUX 
roe'* 906 
Ajpfvs, (1108809 
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Nutt: Ruten ire ateo nadaWete 

taferete potiose: buft ortar tfscotrts 

avfctobfc. Contact vendor lor (utther Into- 
nation. 



This twcKc-toch, multi-layered ruler is 
desi gned to help students learn the frac- 
tional parts of an inch ind build skills 
ustog half to one-sixteenth Inch measure- 
ments. The ruler consists of five dear 
plastic layers that arc color coded and 
index tabbed for easy identification and 
separation. Each colored layer is marked 
to measure a different fractional part of an 
inch. All layers arc attached with plastic 
rings and on overlay each other. Included 
with the ruler Is a booklet with activities 
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that begin with elementary measuring skills and progress to more difficult 
concepts, such as equivalent fractions. In sample activities, students use the 
ruler to measure drawings o. : flowers growing in pots to the quarter inch, to 
measure pictures of pencils to the onc-sixtccnth inch, and to interpret scale 
drawings and maps. All anrnwrs to the activities are included. (Author/JRS) 
ENC-01 $648 



From Paces to Feet: Measuring and Data 
/nvesf/gat/ons in Number. Oats, and Space 

General information about the 
Investigations in Number, Data, and 
Space series is available on page 74-. This 
book on linear measurement contains 
four Investigations, each consisting of 
three to seven one* hour sessions. One 
Investigation, Measuring with Paces and 
Steps, emphasizes measuring with non- 
standard units and analyzing and compar- 
ing different measurements. In Session 1 , 
students use baby steps and giant steps to 
measure distances in the classroom, and in 
Session 2, students compare the number 
of units that arc needed to cover a particu- 
lar distance with different- sized steps, in 
later sessions, pairs of students take turns 
giving each other directions from one 
point to another involving a number of 
steps and turns, then focus on the advan- 
tages of standardizing their paces for more 
uniform measurements. 

(Author/ CMS/ KFR) ENC-010490 



The Right Angle 

New Adventures of Jasper Woodburv 5er/es 

This laserdisc with teacher s manual con- 
tains the story of a young Native American 
who is challenged by her grandfather to 
find the cave where a family heirloom Is 
hidden. As the story unfolds, students 
learn about topological maps, triangles, 
and the usefulness of geometry for mea- 
suring. The series is intended to develop 
problem-solving skills in contextual, real- 
life settings. Each of the nine JASPER 
episodes is on a laserdisc and comes with > 
related teachers manual that indudes stu- 
dent materials and a computer software 
disk. At the beginning of each episode, 
students view a 1 S- to 25-minute movie from the laserdisc introduong the 
fundamental concepts, the origin.) story with charters, and the challenge. 
They then view several shorter movies that present directions, questions 
and data. To solve the challenge, students apply mathematics amrepts and 
skills; in this Right Angle episode, for instance, students decode the direc- 
tions to the cave given in the story, use their geometric knowledge to locate 
the care on a map, and prepare dear and accurate dueawnsfor die resale 
squad to find the fastest way to readi the cave. The mathematics Involved m 
this activity includes whole number, fraction, and decimal operations; ratio, 
proportion, and percents; and similar trianglfi. The teacher's manual pro- 
vidcs an activity preview, an overview of the solution, teaching suggestions, 

BEST COPY AVAILABLE x 'S. 



Grades 5*8 

1999 

Prttfsfan Loan**. Urc. 

Aatbor LcmriQ Tedmotogy Center. 
Peabody College. VantabKt UnKeoity 

Ottering infonratitm 
Opftal Data School Media 
512 St NW. Stitt 100 
Atlanta, GA 30318 

(404) 221 -4500 / Fat (4 W) 221 -4520 
IWWrtK (800) 524-2481 
yrtmoptVatetaxom 

$245.00 per tasertoc package 

Standard*: NCTM Curriculum and 
Evaluation Standards (1989) 



Grade 3 

1996 

Aufcor Karen Economopoutos, Jan 
Mclcos, Rebecca 8. Corwtn, Susan Jo 

Russefl 

Ordering Infatwtflon 
Soofi foresman Additon Wesley 
PO 00x2849 
4350 Equity Drive 
Columbus. OH 43216 
Fax (600) 841-6939 
Tofl-frdtt (877) 260-2530 
wvfwxcoafbresmaruom 



$2329 pe/ book 




and a sample lesson plan. Also found arc analogous problems and extensions 
into other content areas. Student materials include pictures of characters, 
print copies of data from the story, frame numbers of specific scenes, and a 
story summary. The software disk provides an optional function that allows 
viewers to select particular story scenes. (Author/CCC/JRS) ENC-01 3834- 



Vnrouqh the Eyes of Explorers: 
Mtnds-On Math and Mapping 

AIMS Activities 



Gratft$ 5*9 

19M 

MhOcSbstdon Ertdson 

Qftatnj Iflfcfotttlca 
AIMS Education Foundation 
PO Bax 812Q 
Fresno. GA 93747 

(559) 255*4094 f Fax (559) 255-6396 
TbWree: (889)7332467 

$11.06 per ictlvtty book (paperback) 

Pimiirlr NCTM and 

Bohiafon Standards (1989): Prelect 
2061 (1995) 



Tins teacher resource book introduces 
mapping with interdisciplinary units based 
on historical themes. The mathematical 
focus includes reasoning, measurement, 
and geometry in the real world. The AIMS 
series provides integrated mathematics 
and sdence units for all grade levels. Unit 
activities can relate to other curriculum 
areas including language arts, social stud- 
ies, physical e du ca ti on, art, and music. In 
this book the activities arc divided into 
five units. The mathematical concepts of 



the units grow progressively more complex, allowing students to enter the 
material at a level that is appropriate for them. Four of the five units begin 
with historical context that deals with the mapping of the United States for 
its westward expansion. In a sample activity, students read a series of histori- 
cal journal entries and develop an itinerary of the travels of a for trapping 
expedition that occurred in 1832. From the journal entries, students calcu- 
late distances traveled each day and for the entire trip, then determine the 
path of for trappers on a map. Through the Eyes of Explorers includes corre- 
lations for each activity to Project 2061 Bmc/mwrfe and NCTM Otrrkuhm 
end Emhumon Standard, Jar School Mathematics. All activities come with 
detailed background information, teaching suggestions, and classroom dis- 
cussion questions, along with ffiustrated student activity sheets and ideas for 
extending the activity. (Author/JRS) ENC-01 6207 
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^ut^ntKLearning Activities in Middle School Mathematics Senes 

Grates 6-8 The Authentic Learning Activities in 

SST " Middle School Mathematics series con- 

tuns lessons designed to capture the spirit 
and Intent of the draft of NCTM hindpla 
and Standard; Jor School Matbmaiia 
(PSSM). Each book in die series addresses 
one of the five content strands found In 
PSSM. Part One of each book outlines 
the mathematical underpinnings, and Part 
Two provides a brief Instruction on the 

new content or approaches found in that 

strand. Parts Three and Four provide two authentic learning tasks, each con- 
sisting of a set of four activities with reproducible work sheets. Each learning 
task indudes background for the teacher and detailed classroom instructions 
along with an answer key and samples of student work. Measuremcntcon- 
tate student activities exploring the relationships among the anas of trian- 
gle, rectangles, parallelograms, and trapezoids, to the first unit, rtudents 
join Gulliver on hfa travels to Inputs, the land of mathematicians. Students 
read brief, moderated excerpts froth Cuffirers Earth and rewrite a para- 
graph that confuses the names of two-dimensional and thiw-dteenstonal fig- 
ures. Students estimate and calculate perimeters and areas of mangles and 
quadrilaterals shown on a grid and decompose larger shapes into simple 
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shapes such as right triangles. They then compute penmeters using the 
Pythagorean relationship and apply area formulas. In later activities, students 
help die mathematicians escape the Kings lax on right angles by triform- 
ing rectangles into trapezoids of equal area.lhis book includes a selected list 
of related print and media resources and Internet addresses. (Author/jRS) 
ENC-U 16680 



Number SENSE: Simple Effective Number Sense 
Experiences, Grades 6-8 
Number 5 EASE Senes 



Grade* 6-8 

1W7 

Artter: Alistiii Md.itosh, Baton Reys. 
Robert Reys 

Cato Seymour Pubtatiorts 

4350 Bjufty Drive 

PO BOX 2649 

Coturabus. OH 43218 

(COO) 237-31 42 i Fax (800) 393-31 56 

Toft-frte: (600) 231-3105 

www.p6irwntoinite0.tti9 






The Number Sense series is designed to 
promote reflection about numbers with 
primary through middle school students. 
Parh volume is divided into six sections 
that explore the major components of 
number sense: estimation, measurement, 
and mental computation along with multi- 
ple representation, number relationships, 
and relative size. The underlying philoso- 
phy is that number sense is often devel- 
oped from visual experiences. Teacher 
notes explain the intent of each section, 
while each experience lists the number 
focus, provides the needed mathematical 
background, and suggests ways to use the 
activities in the classroom. Solutions and 
extensions arc provided. The book for 
grades 6 to 8 contains 40 experiences, 
each broken into several five- to fifteen- 
minute activities. In one experience, stu- 
dents engage in four activities that encour- 
age them to think about doing computa- 
tions mentally and to reflect on appropri- 

ate computational alternatives. The four 

activities become progressively more difficult, moving from the four open- 
tions to finding percentage. Students look at twelve similar computation 
problems and cS whether each calculation tan be penormed mentally 
with ease, with great difficulty, or in between. Students then pick whsdh 
computation in die set is the most difficult for them to do mentally and dis- 
cuss their choices. In an extension activity, studen-s make up two new com- 
nutations, one that Is easy to do mentally and one that hard, and explain 
thefr reasoning. All activities in this book are reproducible; references are 
included. (Author/JRS) ENC-016338 




Pea-Sized Surgeons 

EQUALS investigations Series 



Grades 6-9 

19M 

M«c LwrencsKafl of Science, 
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SZ2.K ctr book 
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The Investigation Units series vto con- 
ceived and designed by the Investigations 
Mathematics Curriculum Project as a part 
of die EQUALS, a teacher education pro- 
gram designed to help elementary and 
secondary teachers acquire methods and 
materials to attract minority and female 
students to mathematics. The series sup- 
ports a problem solving approach to 
mathematics; students work in groups, 
and teachers use active assessment meth- 
ods and incorporate a broad mathematics 
curriculum presented to students in a 



variety of contexts. Each unit has a range of entry levels that allow students 
of varying experience to be challenged. The units integrate language, writ- 
ing, and hands-on work in cooperative settings and are designed to be used 
in bilingual or multilingual settings. Student pages arc in English and Spanish. 
Flea-Sized Surgeons is a four- to eight-week unit addressing the topics of sur- 
face area volume, and scale. Students build mathematical models to help 
them question how scale changes afTect measurements of physical properties 
(such as lightness on feet, heat transfer, respiration, strength, and stability of 
form) in animals and people. Also available from this series is Telling 
Someone Where to Go, in which students explore the mathematics of ne- 
gation in the spirit of the wilderness sport of orienteering. (Author/GMM) 
ENC-008619 & ENC-008618 
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A Fractals Lesson for Elementary 
and Middle School Students 

math.rice.edu! ^antustfrac 



Grad«4-8 
A*i*r. Cyntto Lanfus 
EuUrtr NCTM Ccrrtctfum tnd 
EvahjatfonStantJifTto(1969) 



This web site describes how to make frac- 
tals by iterating within an equilateral tri- 
angie.The goal of the site is to explore 

mathematics and to find real-life objects 

similar to fractals, such as fern, coastlines, and mountahs.The lesson plan is 
designed so that students can work independently. Alternative astessment 
methods are suggested. Links to other fractal sites are mMk chckutg 
the appropriate word or phrase. Winner, ENC Digital Dozen, August 19%. 
(Author/ LDR) ENC-002032 



Infinite Windows Classroom Instructional Resources 
interactive Mathematics Series 



Grade 8 

1995 

Mtm: David Foster. SaraJi* Gtfllam. Jack 
Price, Kay McClain. Bamery Mamma. 
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Ortmm hrtomwtton 
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may vary. Tttsprta fetor teal** order- 
ing through their schools. Cortad pto- 
Bsher for wMttotd oriertno cptos. 

TlwMintr NCTM Curriculum 8fxl 
Evaluation Suntods (1983) 




The Interactive Mathematics series con- 
sists of 1 8 units that help students con- 
struct their own mathematical under- 
standing by using activities, projects, and 
investigations in a problem-solving, coop- 
erative learning setting. Each unit opener 
is the story of a teenager who uses mathe- 
matics in a real-life situation. Infinite 
Windows is a five- week unit containing 
activity -based materials for Introducing 
iteration, fractal geometry, and chaos the- 
ory. The unit is introduced with the story 
of a successful student with high aspira- 
tions who was killed In an auto accident. 
Students complete seven activities and 
two investigations in which they explore 
repeated reflections with mirrors and 
create fractals by folding and cutting 
paper and by plotting random numbers. 
Tbev also use computers to investigate 
chaos theory and fractals. In another 
activity, students apply chaos theory 
through a simulation of the spread of a 
forest fire using a probability factor, graph 
' paper, and throws of a number cube to 
simulate changing wind patterns. Included 
in this set of materia! . are the student text 
pages, lesson plans, materials for home- 
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work, a letter to parents with a family activity, and suggestions for assess- 
ment. Hardcover student texts are alio available in Spanish. ( Author/ JRS) 
ENC-011580 



Fractals: Exploring Its Simplicity. Beauty, 

and Mathematics 

www. best coml-ejadfjavaffractals 



Grade 3 and up 

or. Jacofco Butaivrty 



This web site is maintained by Jacobo 
Bulaevsky, an electrical engineer and math 

hobbyist The site presents information 

and interactive Java Applets on 1 1 types of fractals and the matliematics 
behind them. Graphics show how each type of fractal is generated, then 
Applets help students visualize the iteration rules by allowing them to per- 
form each iteration at the touch of a button. For example, in the Koch 
Snowflake Applet, students are shown a line. By clicking a button, students 
see how the line is changed after the first iteration; students can then per- 
form successive iterations until their computer runs out of memory. After 
producing the fractal, students are asked how the number of iterations 
relates to the number of line segments in the Koch Snowflake. Students are 
also given information about fractal dimension and other fractal concepts, 
such as the initial conditions and the algorithms that determine their shapes. 
To encourage student exploration, the site has windows that hide answers to 
the questions. These windows cannot be opened without a password, which 
teachers can receive from die webmaster. (Author/ RMK) ENC-01 3353 
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The Graph Club with Fizz & Martina 
Grate K*4 

1921 



ftPewyHttty Steams 



Mating Wocmaflcn 

Tom Snyder Productions. he. 
eo Cootidga Hfli Rfl 

Witwtown.MA 02172 * 

Fw: (617)92*6222 
TcO-toe (800) 304**254 
vMw.teactts/“*«tn 

$79jM per CO-ROM package 
Note: Nstivort versions and site tansing 
*o avaHiWe h Engle* Of Wingoil 
(EntflsWSpanWi) atttons. Specify com- 
putr type and dak or CO-flOM. 

StsndariK NCTM Curtcufom and 
Evaluation Standards (1309) 



Tbis CD-ROM is designed to help stu- 
dents develop iSe ability to interpret 
graphs and to use graphs to communicate 
information and solve problems. The pro- 
gram is intended to assist students in mak- 
ing the transition from graphing with 
raanipulatives to graphing in the abstract 
and to help them understand the relation- 
ship between different representations of 
the same data— for example, picture 
graph, bar graph, line graph, circle graph, 
and tabic. Students learn that data come 
from many sources and that they are used 

— for a variety of purposes. EXPLORE 

mode generates a pair of graphs that lets students investigate graphing in an 
open-aided environment. MATCH mode generate a random graph and 
challenges students to create a different type of graph representing the same 
data. CREATE mode permits students to enter collected data for graphing. 
GUESS mode encourages critical thinking skills and helps students to under- 
stand that there are often many good answers to a question. Other options 
allow students to label and even write about their graphs in a text box.The 
teacher’s guide includes blackline masters of sample graphs and activities as 
well as suggestions for how to Introduce and assess graphing concepts in the 
primary grades. (Author/ LDR/GMM) ENC-014421 
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Survey Questions and Secret Rules: 
Collecting and Sorting Data 

;/wesr/gar/ons in Numoer. Data, and Soaca Jt/r/es 



Grade 1 

1998 

pHWWrtr Da la Seymour Publications 
Author Troy Wright Jan Mokros 

Ortoriog Iffwmatfco 

Scott Foresman tottsen Wesley 
P0 flex 2649 
4350 Equity Drive 
Cdomfius OH 43216 
Ftt: (600) MI-8939 
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$25-25 per tttchert guW* 




See a general de scripti on of the 
Investigations in Number, Data, and 
Space Series on page 74. This book, which 
focuses on understanding, categorizing, 
and representing data, contains four 
Investigations. Each indudes three to six 
one-hour sessions. One Investigation, 
Birthdays, emphasizes becoming familiar 
with calendar features as well as grouping, 
describing, and ordering data about birth- 
days. In Session 1, students use calendars 
to make cards showing their birth dates, 
then organize themselves in group* 
according to birth month. In other ses- 
sions, pairs of students try different ways 
of or ga n izing the dass birthday data, and 
the whole dass listens to a month-by- 
month story and then creates a group 
timeline to tell a similar story over one 
year. Recommendations for homework 
assignments and for extensions appear at 
the end of each activity, and various 
embedded assessment activities are rec- 
ommended throughout. 

(Author/ CMS/KFR) ENC-010481 



Data Explorer 



This CD-ROM allows students to create 
and administer surveys as a Conn of data 
collection and then analyze that data 
graphically and with basic statistical tools. 
The survey tool allows students to create 
multiple-choice surveys that can then be 
administered online. As the survey is 
completed, results are stored in a spread - 
sheet. The data analysis section allows stu- 
dents to explore data from their surveys 
or from other sources, such as die exam- 
ples included on die CD-ROM. Students 
can analyze interval, numerical, or cate- 
gorical data using many types of graphs, 

including scatter plots, box plots, pie 

charts, histograms, and stem and leaf plots. Data Explorer also calculates 
basic column statistics for numerical data. Each time a graph is produced, a 
maui specific to that type of graph allows students to do farther explo- 
rations. For instance, on the scatter plot, students hare the option of 
including a least squares fitted line or lines having formulas entered by the 
students. A notebook feature allows students to record observations as they 
look at a graph, spreadsheet, or survey. The teacher's guide includes a 
detailed tour of all of the features of the software, as well as a action on 
teaching data analysis that provides suggestions of various activities. A refer- 
ence section gives brief operation notes and a bibliography of instructional 
resources. (Anthor/RMIt) ENC-01 3370 
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Data Analysis, Statistics, and Probability 



Grades 6-8 

2000 

tr. Brendan KcRy 
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The Authentic Learning Activities in 
Middle School Mathematics Series is 
described on page 75. This teacher 
resource book from the series contains 
activities that challenge students to use 
data and probability to determine if the 
African elephant will become extinct in 
their lifetime and to decide if the World 
Scries is rigged. In the first unit of the 
book, students estimate the number of 
elephants in a herd using an aerial photo- 
graph on which a rectangular grid is superimposed. Students count the num- 
ber of animals in a random selection of rectangles and estimate the number 
of elephants in (he entire herd. By pooling their results, students leani how 
the estimates become more accurate as the sample size is increased. Students 
use appropriate graphs to show various information about elephant popula- 
tions. Rnallv, they visit web sites to investigate opinions of Africans about the 
ivory trade, then write a report with quantitative information to support or 
refute the assertion that the African elephant will become extinct in the stu- 
dents* lifetime. The book includes a selected list of rehted print and media 
resources and Internet addresses. (Author/JRS) ENC-01 668 1 



Data: How Do You Get It? 

Math Vantage 1995 Series 



Grades 6-9 

ira 

Mfcor. Nebraska Mathematics md 
Sctoca Coalition 

Offering Information 
Gnat Plains National 
P0B« 80669 
Lincoln, HE $8501 
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The Math Vantage series aims to motivate 
pre-algebra students with high-energy 
footage of real-world situations illustrating 
key mathematical concepts and applica- 
tions. This videotape, the first in a four- 
tape unit, introduces students to the study 
of statistics; the emphasis is that data col- 
lection and analysis are important skills 
for modem iife.The tape shows how sur- 
veys, observation, analysis of past records, 
and experimentation are used for data col- 
lection. Examples include how a survey Is 
constructed to gather data about the 
appeal of different toothpastes, why the 
observation of traffic patterns is an impor- 
tant source of data, and how past records 
are helpful to a women’s college basket- 
ball coach when making game playing 
decisions. The material also shows how 
experimentation in a controlled environ- 
ment can be a source of useful data. In this 
segment, a scientist describes how a repli- 
ca of minnows' river environment is used 
in experiments investigating the relation- 
ship between an independent variable, a 
predator, and the survival of minnows, the 
dependent variable. Mother segment of the video illustrates how data result- 
(ngfrom crash tests with dummies are used by aril engineers to make safety 
recommendations. A teacher’s resource book hdufa I taw 
ment ideas, and student worksheets. (Author/JRS) ENC-014SS7 
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Grade 7 and up 

1897 

fetter James KaJfltW. Ellen fUucft, 
Htnry Thaggcrt, pr^'ct managers. Linda 
W. Braun, ienntfef Herring 



Statistics. Polls: What Do the Numbers Tell Us? 

vwvw. lea rner ; orgfexhibitsJsta tistics 

This web site, pari of the 
Annenbcrg/CPB Exhibits Collection, 
opens with a four question survey about 
the visitor’ s views on the polling process 

and what the visitor looks for in a political 

candidate. The site then follows a year in a fictitious election campaign and 
offers an inside look at the mathematics behind the polls and the news heard 
everyday The information is designed to answer the question. What do 
polling figures mean and where do they come from’The site, with politically 
related vignettes as background, describes the use of such statistical tools as 
random samples, margins of errors, and confidence intervals. Included is a 
Java Applet to help students understand confidence intervals. Also found are 
explanations of the sources of survey errors and of how numbers are used in 
daily life far such things as taking a census, evaluating climate data, and cal- 
culating income-related information. Links to related resources and the 
results of the initial survey are also provided. Winner, ENC Digital Dozen, 
November 1998. (Author/JRS) ENC-01 3626 



Rice Virtual Lab in Statistics 

njf.rke.edul~tanelrvls.html 



Grads 9 and up 
PaWWicr. Rk» University 
r. OividUnc 



This web site offers statistical content for 
high school students. It includes an online 

, college-level statistics textbook and links 

,o other statist! a resources on the Internet. Jam Applets demonstrate statis- 
tical concepts including mean and median, confidence Intervals, and regres- 
sion analysis. Case studies offer examples of real data from research studies 
alone with analysis and interpretation. One case study, Instructor Reputation 
and Teacher Ratings, addresses Ac following question: Does an instructor s 
reputation affect ratings of Ae instructor’s lecture? Statistical tools applied in 
this case study include boxplofc and stem and leaf displays, two-sample t- 
tests, and analysis of variance. (Author/JRS) ENC-01 400 1 

Addison Wesley Longnicm Internet Projects 
for Elementary Statistics 
hepg.awi.co mtwe’^siejpr^ ects/ index, h tm 

This web site is designed to complement 
chapters in an Addison Wesley elementary 
statistics textbook, but it contains project 
activities that are useful to anyone inter- 

— ested in statistics and in exploring real- 

world data wiA elementary statistics techniques. The site Is divided Into 14 
chapters offering projects based on j assortment of Internet data sources 
along wiA interactive graphical tools and simulations for ana^ng Ae data. 
Projects range from investigating Ae survivor da ta from AeTitamc to using 
regression analysis to interpret Ac results of Assisted Reproductive 
Technology. One project, Global Warming, begins wiA online references^ 
help thaler understand Ae mechanisms behind Ac phenomenon global 
warming. Resource materials include a timeline that trace Ae glohJwarm- 
ing phenomenon, graphs of temperature over Ae last !<»)*«, »d “'for- 
mation links ofTertagopposing views held by scientists about global warm- 
ing. The project supports use of confidence interval to analyze the tempera- 
ture data collected by Ae Intergovernmental Panel on gc. 

Winner, ENC Digital Dozen, January 2000. (Author/JRS) ENC-01 6 
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Functions and Graphs 



Thinking With Motherncrtfcca 1 Models: 
Representing Retention ships 



Tracking Graphs 

Udtrn'TMr.fi i‘i Onre.tr Svttei 



Grades 6 and 7 

1998 

Author developed tn coUabmauon with 
ihe Wsconan Center for Education 
Research. School d Education. University 
of Wisconsin -Malison and the 
Frcudcnlhal Institute at the University ot 
Uwehl the Heme tends 

OnJarfog Intorrmltoa 
Encyclopedia Britannia Inc 
Mathematics in Context 
310 South Michigan Awuis 
Chxa00.IL 60604 
Fax; (312) 347*7903 
Ton-free (600) 554-9862 
www.bntannlca.com 

$5.35 per student book 
$21 .55 per teachers Qmde 

Standard* NCTM Curriculum and 
Evaluation Standards (1989) 



The Mathematics in Context series offers 
a complete middle school curriculum 
encompassing ten units pv.r grade level; 
each unit is designed to place mathemati- 
cal content into a variety of real-world 
contexts. The program s content is divided 
into the strands of number, algebra, 
geometry, and statistics. For each unit, a 
teacher s guide includes lesson overviews 
explaining the purpose of the unit and 
teaching strategies, student materials, and 
blackline masters for a letter to families, 
student activity sheets, and assessment. 
Tracking Graphs, a student book with 
teachers guide, contains a 1 3 -day unit in 
which students produce linn graphs, read 
data from graphs, and learn to analyze a 
graphs essential features. In a sample lesson. Graphing ofTides, students 
investigate data about tides and use the information to make derisions on 
whether ships can enter a harbor or not They also produce and examine a 
vertical translation or shift of a graph.Teacher materials for this unit, part of 
the algebra strand, include suggestions for informal assessment, extensions, 
and journal writing, and formal assessment acti rides using data related to a 
presidential campaign, trends of women in the work force, and the 
Olympics. Also available from this series is Growth, designed for grades 8 
and 9. This unit introduces students to mathematical modeling as they 
explore linear, quadratic, cubic, and exponential formulas and graphs. 
(Author /JRS) ENC-012882 & ENC-012983.- 



Patterns, Functions, and Algebra 

Authentic Learning Acuities in Middle School Mathematics Senes 

This book, part of the Authentic Learning Activities in Middle School 
Mathematics described on page 75, contains activities that develop algebraic 
concepts in the context of searching for patterns. In the first unit, students 

Gradfts 6-8 
2000 

AMttor. Gendin Kelly 



OrfHtag lafofflttUtn 

Brendan Kelly PuNishfog 

2122 Hfohvfcw Ortw 

BuitnQton. ON L7R 3X4 

(905) 335-3359 / Fax f905) 335-5104 

www.bferwiankefVpuljl^iiS'^ 

$16.95 per activity bot* (papertadt) 
Note: Bulk pndngsv^Ote. Contact wn " 
dor tor turther mtontutton. 




are introduced to the idea that mathemat- 
ics is the accumulation of intellectual con- 
tributions from many societies and cul- 
tures. Students explore the sequence of 
triangular numbers, first with manipuia- 
tives and then using tables. In later activi- 
ties, students work with Pascal’s triangle 
and learn about its relationship to Chinese 
culture of the 1 4th century'. In other his- 
toric connections, students learn of Arab 
and Hindu contributions to mathematical 
development and learn of Gauss’s method 
to find an expression for the sum of the 
numbers from one to n.This brings them 
to an alternative way to derive an algebra- 
ic formula for the nth triangular number. 
In the second unit in the book, students 
use linear fractions to find the most eco- 
nomical of three potential locutions for a 
fund raising party. The book includes a 
selected list of related print and media 
resources and Internet addresses. 
(Authcr/jRS) ENC-CI6€?2*> 
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The Connected Mathematics Project 
(CMP) series is a complete middle school 
mathematics curriculum that emphasizes 
connections among the core ideas of 
mathematics, between mathematics and 
other subjects, among classroom activities 
and student interests, and tn applications 
to the outside world. Each CMP unit con- 
tains investigations supporting problem- 
centered teaching. Instruction is divided 
Into three phases — launch, explore, and 
summarize — a model that encourages 
higher- level thinking, problem solving, 
and making sense of mathematics and its 
uses. This student text and teacher guide 
focus on constructing mathematical mod- 
els, both algebraic and graphic Students use data from experiments with 
paper bridges and teetertottm as they learn to use graph and equation mod- 
els to repre se nt trends In data. In one investigation, students read a story 
about a bus trip gone array and analyze graphs representing different aspects 
of the trip. They also create stories that interpret events modeled graphically. 

In other activities, graphing calculators are used to graph quadratic equa- 
tions. In a mathematical reflection for the unit, students look at relationships 
associated with real-life situations that can be represented by graph and 
equation models. The teachers* guide explains the mathematics a teacher 
needs to understand to teach Ac unit; also included are leraon plans, blade- 
line masters, and suggestions for using embedded assessment, journals, port- 
folios, and testing materials. (Author/JRS) ENC-01 1 88fc 

Algebra Experiments i: Exploring Linear Functions 

This teacher resource book, intended for 
use with any algebra textbook, contains 
17 experiments in which students gather 
data and construct mathematical models 
of real-world experiments that can be 
represented as linear functions. The 
experiments introduce, develop, and rein- 
force basic algebra concepts such as slope, 
intercept, and equation of a line; indepen- 
dent and dependent variables; the proper- 
ties of a linear function; and the •ntercon* 
nections between the equation of a func- 
tion and its graph. Each experiment 
includes teacher notes explaining the 

T experiment, an equipment list, proecdur- 

al directions, and suggestion* for orguuring and analyiing dais results. For 
example, in ViewTubes students measure the viewable vertical distract in a 
wall (the independent variable) and consider it to be a function of the “b 
trace that the student b standing from the wall (the dependent variable). 
Writing in pain, students select a tube and take three trial nuasurements 
for viewable length on a wall, while standing at six different distances from 
it On the data collection worksheet, students draw a diagram of the experi- 
ment indicating variables, describe the procedure, organise data <* a chart 
with three trials for each distant* x, and ovate a final x-y table with the trial 
x-values avenged.Ue students plot the data and draw a straight line through 
two paints that best fit the data, then find the slope, the y-inlaocpi, and the 
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equation of the line.To interpret the data, students answer a scries of ques- 
tions, such as how the graph would be different if the viewing tube they used 
were longer or wider. The resource book includes an overview of the use of 
experiments in the math classroom, reproducible student pages, evaluation 
and assessment suggestions, and samples of student work. Also available from 
this series is Algebra Experiments 2: Exploring Nonlinear Functions, which 
contains 14 experiment: in which students gather data and construct mathe- 
matical models of the real-world experiments using nonlinear functions and 
graphing calculators or computers. (Author/JRS) ENC-012451 3c ENC- 
01 2405 



Real-World Math with the CBL System: 
Activities for the Tl-83 and TT-S3 Plus 



Grades 9-12 

1999 

Chris Brveningsen. Bill Bower. 
Unda Antinaw. Elsa Bnjeningsen-Kemar 

Ortitriag WwmiUcn 

Teas instruments. Inc. 
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Emil tl-carKfiW com 
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$22.60 pei activity took (includes com- 
pute disks; calculators and sensing 
fcvices in not included) 

Not* Suggested retail price. Can 1-eCO-Tl 
CARES tor vendor referral and pricing (T1 
indkUes that dealers set prices). Contact 
puttshtr tor system rcgmtmerts. 



This teacner resource book contains 51 
activities designed to provide math stu- 
dents, from algebra through calculus, with 
a way to explore real-world application^ 
of mathematical concepts. AD of die activi- 
ties require use of the Texas Instruments 
(TI) Calculator-Based Laboratory (CBL) 
System. Probes and sensors used in data 
collection indudeTPs light, temperature, 
and voltage probes, and Vernier s motion 
detector, student force sensor, micro- 
phone, pressure sensor, and pH meter sys- 
tem. Functions studied include linear, qua- 
dratic, exponential, sinusoidal, and piece- 
wise-deRned. Each activity is presented in 
worksheet format with background infor- 
mation, set-up diagrams, general instructions, and space for students to 
record data and complete exercises. The activities feature CBL programs 
with onscreen menus and procedures to aid students, especially those with 
limited knowledge of graphing calculators or the CBL Each pto^am has am 
option for retrieving and viewing sample data sets. Diskettes for Macintosh 
and MS DOS computers allow activity programs and sample data to be 
downloaded. Students can use one of the programs to link calculators and 
transfer collected or sample data for individual analysis. Extensions included 
in most activities allow for independent investigations. Teacher information 
sheets supply suggestions for completing the activities, as vvt:lU sample data 
plots and answers to student questions. (Author/MPN/JRS) ENC-014S37 

Physics and Calculus Problem of the Week (PCPOW) 
www. ken t wed net edufpcpow 



Grade 11 and up 

1 *ttdrKenWdceHighSdwol:Oa« 
Wright Tom Robinson 



This web site is designed and m ■'intained 
by an AP Calculus and an AP Physics 
teacher as a way to foster an increased 

enjoyment of advanced math and science 

concepts through problem solving with a competitive hrist.Ue contest is 
open to everyone. New questions arc posted on the first and thud Mondays 
ofeach month. At the same time, solutions to the previous week s questions 
are posted. Prizes include pencils and certificates, a t-shirt winner drawn 
from the group of entries gettinghoth questions correct, and a yearly grand 
prize award of aTI 89 graphing calculator. One calculus problem, The 100 
Meter Dash!, considers the placement of a camera near the finish line of the 
100 meter rax at the 2000 Olympics.Thc goa» is to capture on film the pre- 
dicted winner, Thearous Functionius, at the historic moment of victory. 
Urine a diagram and further details, contest participants must write an equa- 
? . i a . e_ f thr camera is from the 



finish line; find dy/dx in terms of x; ar.d determine at what distance from 
die finish line should the camera be placed. Music and graphics are featured 
with each problem's statement. Winner, ENC Digital Dozen, March 2000. 
(Author/JRS) ENC-016771 
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Gradn K-5 

timer PuDBcaflons Company, toll-free: 
(600)326-4949 S22J0 



Grades 2-7 

waam Morrow A Company, ten-fra: 
(600)843-9389 $16.00 



Grades 3-7 

DK Publishing. Ine^ toB-frcr (888) W2- 
5357 S1«.« 



Powerhouse: Inside a Nuctor Power Plant (ENC-oi 63 o 8> 

This text explores the benefits and hazards 
of nuclear power and cov ers topics such as 

what nuclear power is, what radiation is, 

and how a turbine turns heat into electricity, as well as the problem of 
nuclear waste, and the future of nuclear power. 

Smoking: A Risky Business (ENC-016413) 

This hook examines the history behind 
tobacco use and its ramifications for per- 

sonal health and society, looking at the 

contradictions and controversies resulting from derisions that have been 
made by individuals, the government , and private Industry. 

Moon Landing: The Race for the Moon (ENC -016548) 

This reference book, part of the DK 
Discoveries series, presents an illustrated 
account of humanity's exploration of the 
moon, from our first obsemtiom and attempts to land to the first landing 
and later expeditions. 

hiventloneering (ENC -01 665 7) 

This video is an entertaining introduction 
to the process of inventing new products 

or processes. It features interviews with 

adults and children who have ted ideas for inventions and are presenting 
them at professional or junior invention exhibitions across the country. 

Spfil the Beans and Pass the Peanuts: Legumes (HNC01596U 
This book, part of the Plants Wc Eat 
series, contains information about 

leguminous plants (including peanuts, 

lentils, peas, and beans, with a special emphasis on soybeans) that pack 
seeds into pods. 

Science in Your Shopping Cart (ENC-ot6j25> 

Gndtt 5-8 I booklet, produced by the _ _ 

Agricultural RMtarcft Siwte information Agricultural Research Service of the 
a Orders. (301) 504 1860 HtfE | States Department of Agriculture, 

describes the ways that agricultural scientific roseirch improves the quality 
of products that are used daily In the. United States. 



Grades 3-7 

insights Visual Productions me., M-frer 
(TOO) 942-0528 $7S.OO 



Grades 4-7 

lam PuWcabore Company. WMrw 
(800)328-4949 $25.28 



life Is No Picnic (ENC-015656) 

This video, volume five Li thcThe 
Lear ning Channel (TLC) CONNEC- 

TIONS 3 series, explains the connections 

that link instant coffee, early libraries, and jellyfish. Host June Burke shows 
how war times have atdvzcd the expression of creativity In forms such as 

f Ct.«. Cfsimtlurl KaTlTlPr 



Gntf* 6 and up 

AmbrcM VtdM Put&tftng. tnt. toHrw 
(600) 826-4663 fW.W 



Urinp a diagram and further detain, contest parunpiius mim how war times nave a«y™ 

tion fnr thc 'lens angle (y) in terms of the distance (x) the camera is from the ny l on stockings or the composition of the Star Spangled Banner. 
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EnvIroHealth link (ENC-014Z40) 
*. v\vw. mp t orgrenuho nrte.nW't 

Grades 6*8 



This web rite, sponsored bv Maryland 
Public Television and the Johns Hopkins 
School of Public Health, is designed to provide sdcncc and health teachers 
the resources they need to promote sdence and health literacy in their class- 
es using today s technology. The site features the mystery of the declining 
frog populations as the students’ inejuiry topic. 

The Five Biggest ideas m Science (ENC-016152) 

This book provides a humorous look at 
the process of sdencc and how ideas in 

fiv 4*. major sdentific disciplines have 

changed through history. The ideas that die author considers the biggest arc: 
the model of the atom, the periodic law, the Big Bang Theory, the plate 
tectonics model, and the theory of evolution. 

Triumph of the Nerds (ENC-oi638y) 



Grades 7*12 

John Wtey and Sons, tnc^, toiHrw 
225-5945 



Grade 7 2 nd up 

Ambrose Video Publishing, tne, loh-frea: 
(SCO) 526-4663 SZ75JM 



This set of videos provides a humorous 
lex-k at how the personal computer indus- 

try has grown from a hobby for people 

who like tinkering with electronics, math, and computer code, into a billion 
dollar business. The narrator describes the way that men such as Steve 
Wozniak, Steve Jobs, and Bill Gates started as young men and built large 
companies, Apple and Microsoft. 

The Human Genome Project Cracking the Code Within Us 
(ENC-016414) 

This book describes the Human Genome 
Project, the process of gene mapping, and 

concerns voiced by the Project s critics. 

The text follows the activities and thoughts of researchers as they sequence 
the human genome in order to determine the genetic bases of chromosome- 
1 8 syndrome and cystic fibrosis. 

Influences of Sun cmd Moon (ENC-015892) 

Grade 7 and up 

Ambrose Video PuMsfing. tnc.. tofrtrw 
(800) 525-4963 $99.95 



Grades 7-12 

Grofter Classroom Publishing Company. 
toWree: (600) 621-1115 $9-96 



This video, part of the Forces of the Wild 
scries, illustrates how Earth s revolution 

2 and tilt cause seasons to change on Earth, 

and how the moon's revolution produces the patterns of tides and Ac phases 
of the moon depending on the relative position of the sun, the moon and 
Earth. 

Explorers of Hurricanes. Oceans and Space (ENC 015693 ) 

Part of the series described above, this 
video on explorers of hurricanes, nceans 

_j and space introduces students to the 

marine biologists, filmmakers, and meteorologists in the National Hurricane 
Center, who study and explore environmental issues, ongoing change in 
Earth’s systems, and related human actions. 

Alcohol and Alcoholism (ENC-0161^ /) 



Gradi 7 and op 

Ambrose VkJ*o Putting. Inc. 
(800) 526-4663 $99.95 



ifl-fne 



This video, part of the Vkko Encyclopedia 
of Psyrhoaciive Drugs, presents the 

effects of alcohol ^ud the causes and treat- 
ment of alcohol abuse. It begins with the statistics of al«*ihol use in the 
United States anti rstegorizes alcohol use into huual drinking, occasional 



Grids 7 and op 

Ubwy Wfco Company, attar (8C0) 
843*3620 t* 9 M 
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misuse, and repeated abuse and dependence. 



Grades 7*12 

Teas Instruments, tnc.. to Star (800) 
842-2737 $*.Sfl 



Ufa by the Numbers: Eriwartionat Modules (HNC-o 14158) 

Tlus video contains 1 3 short modules that 
illustrate the underlying importance of 

mathematics to everyday hfc. 

Mathematical applications as diverse as the way statistics is used and misused 
in making election oredictions and why an ape could never grow to be the 
size of King Kong are explored. 

F/orn A to B, Without C The English Channel Tunnel 
(ENC-014753) 

This video and resource booklet provide 
Information and activities that help 
explain the construction and operation of 

the Channel Tunnel . The video uses the 

format of a conversation between a nineteenth century French scientist who 
conceived of a tunnel across the English Channel and a present-day English 
scientist who works in the control room of the ChannrlTunneL 

Strength m Numbers: Discovering the Joy and Power 
of Mathematics in Everyday life (ENC-016499) 

Grade 9 find up 

Jofin Wiley and Soos. tnc* ton-hsc <800) 

22S-5945 $19.96 



Grades 8*10 

Insttula at OcOrtcal aftJ Bectrortcs 
Engineers. WHree: (800) 701-4333 
$29.95 



Grades 10-12 

RVm for tfta & Sctences. tofl- 

ln* (800) 257-5128 $149.00 



This book uses short historical excur- 
sions, written in a conversational style, to 

introduce the reader to the discoveries 

and beauty of mathematics. The author’s goal is that the reader learn to 
understand the language of mathematics, hive a dearer idea of its impor* 
tancc, and gain an appreciation of mathematical reasoning. 

Explosion on the lady Delia: The Fatal Shift (HNC-o 1 6597) 

Gndfif 10*12 This video, part of the Periodic Table and 

ram for the Humana*: & Sekncas. tea- the Human Element series, is an explo- 

(800)257-5128 $i*.oo ^on of ^ ro i e p]^ by the element 

oxygen in the tragic fire on board the British cargo ship. Lady Delia, which 
left several woricera dead. This series uses a highly intadisdplinary approach 
to introduce some of the characteristics of selected chemical elements. 

Who Found the Missing link? A Gift from Heaven (ENC-01639S) 
Part of the series described above, this 
video explores the role played by Use 

Meitner in the arudal research that even- 
tually led to the understanding of the radioactive properties of uranium and 
the splitting of the atom. 

The Strcmc.e Story of Napoleon's WaUpoper (ENC-016388) 

Part of the series described above, this 
video examines the role played by the ele- 
ment arsenic in the mysterious death of 
Napoleon, whose hair was found to contain high levels of arsenic com- 
pounds.The program explains some of the relevant chemistry of arsenic 
Compounds tfc. eventually led Investigators to the conclusion that Napoleon 
was killed by the release of toxic arsenic compounds from his wallpaper. 

The Atom That Mokes the Difference; A Scattering of Ashes 

(ENC -016589) 

Part of the serin described above, this 
video addresses the role played by the dc- 

..... , ment carbon in the complex organic mol- 

ecultc synthesized by Carl Djcrassi, who called himself the mother of the 
ora 1 contraceptive. Djcrassi takes viewers into the inner circles of synthetic 
chemistry as he explains the profession s day-to-day workings. 



Grids* 10*12 

Prms fot Bie Humanities & Sctencas. toD- 
fnr (800) 257-5126 IM9J0 
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Grades 10-12 

Biological Sciences Cto.Ttcutum Study. 
(719)531*5550. $5.00 



The Human Genome Project Biology, Computers, and Privacy 
(ENC -014057) 

This software and teacher s guide, second 
in a series of modules developed by the 

Biological Sciences Curriculum Study 

(BSCS), are designed to help students learn about the structure, uses, limita- 
tions, and implications of genomic databases. The modules in the series 
address the issues related to the Human Genome Project, the science of 
genetics, and the genetic components of behavior. 

Humans and Other Animals (ENC -015455) 

Grade 10 and up 

The Ohio Sate University Press, ton-free 
(600)437-4439 



This book, a collection of essays that origi- 
nally were published in a special issue of 

- - the journal Soda! Research, addresses the 

question of what humans' proper relationship with other animals should be. 
It contains information about how those interactions have been handled 
throughout history and in different cultures, and how they have been reflect- 
ed in the arts, religions, and sciences. 

Environmental Science: Global Ecosystems Under Stress 
(ENC - 01 5909 ) 

Grade 10 and up 

KuxfalVHurt Pumshicg Company, tod 
free. (600) 770-3544 $55.96 



This book is a guide to the mechanics of 
ecology and human impact on the envi- 

ronment. Topics discussed include the car- 

rying capacity of the Earthfiunily planning, and the use of natural resources 
such as air, water, and fossil fuels. 

RoMethylene) (ENC -01 6441) 

Th^ video, part of the Chemistry in Action 
series, presents the polymerization of cth* 

ylene at different pressures and in the pres- 

ence of different catalysts, depending on the intended end use of the pofyeth- 
vlene. It shows the molding of polyethylene into commercial products, and 
the testing and analytical techniques used to determine their properties. 

Chemicals from Salt 2 (ENC-016440) 

Part of the series described above, this video presents how of 

Grades 10-12: ' ' ” ~ - u ~ :J 

Rfans (of ttw Kuraandes & Sconces, loll- 
free (600) 257-5126 $19.95 



Grades 10-12 

Films for the Humanities & Sdenas. ton 
fm: (800) 257-5126 «9J6 



molten sodium chloride produces pure 
sodium metal and chlorine gas in a chemi- 
cal plant. 

Physics in the Real World <ENC-oi 5^5) 

This textbook presents the basic concepts and principles of physics. It fea- 
tures numerous worked examples along 
with detailed solutions and practice prob- 
lems on the same principles, and sections 



Grades 10-12 

Cam&ridgti Univcf&ty Press. toO-frw 
(000) 672*7423 $24.95 



Grade 10 and up 

John Vrtey and Sons. Inc . toO-irca (000) 
225-5945 $64.« 



on the lives of famous scientists. 

Hew Things Work The Physics of Everyday life (ENC-016016) 

This text presents the basic principles of physics using everyday objects to 

- „ help students connect the theoretical with 

the familiar. Sample topics include 

- mechanics, heat, and resonance and 

waves, as well as electricity and magnetism, light and optics, and modern 
physics. 

Probable Tomorrows: How Science and Technology _Wfil 
Transform Our lives in the Next Twenty Years (ENC-oid^yo) 

This book is a speculative account of the 
wav that near-future advances in products. 



Grade 10 and up 

S» K'trtvi'* Pmil Si Press 
fr« f6M)mM17 *?4.W 



services, and even-day conveniences might change the way we live and work. 
The writers considcr rcscarch under development and historical rates of 
technological advancement to construct a timetable oflikely industrial and 
cultural breakthroughs. 

Aluminum (ENC-016390) 

Grades 10-12 

fims far tha Humanities & Sciences, ufr 
tre* (600) 257-5120 



This video, part of the Chemistry in 
Action series, presents how aluminum 

metal is produced from bauxite, an alu- 

minuro ore, through an electrolytic method.The program shows how alu- 
minum is extracted and purified from rocks at a British plant by purifying 
bauxite ore to aluminum oxide and reducing this oxide to molten metal. 

Fit to Drink (ENC-016394) 

Grade* 10-12 

films tor me HurunitKs & Sconces, fatt- 
fre* (800) 257*5126. $69.95 



Part of the series described above, this 
video examines the water treatment 
processes of die English Lake District, 

nairhnnt tn nmrJncr cnod GUalitY 



pi V/V \ y -Mi vl um. mm — ' — w 

which uses simple redox and add base reactions to produce good quality 
water. 



Development 




Innumeracy: Mathematlccd TOteracy and Its Social 
Consequences (ENC-01453 1 ) 

This book, written by a mathematician, 
aims to construct a sense of numerical 

proportion and an appreciation for the 

probabilistic nature of life in a society where innumeracy (the mathematical 
equivalent of illiteracy) is dominant. 



Grade Pre-Kind up 

Random House, tx.. WMfe* (800) 793- 
2665 $12.90 



Grade* K-B 

Annentieig/Corporation 
(or Public Broadcasting. 1 
(600)532-7637 $2496 



ll-lrti*. 



Data: Posing Answers and Fmdtng Questions (ENC-o 14204) 

This professional development video, the 
second in the Mathematics: What’s the 
Big Idea series, explores the relationship 

among situations, data, and graphs, 

and illustrates why statistics and data arc important in the mathematics 
curriculum. 

The Future of Mathematics: Ferns & Galaxies (ENC-014210) 

Eighth in the series described above, this 
video aims to familiarize the teacher with 
the impact of new technologies on what 

and how mathematics can be taught. It 

illustrates how discrete mathematics topics, such as recursion and iteration, 
are becoming accessible to students at a younger age. 

Moths in Context: A Thematic Approach <ENC-oo6927> 

Grafts K-8 

Grtefwocd PubWrv^tentmann 
Educational BooJb he., tofl-Grw: (800) 

793-2154 St*.* 



Grids* K-ft 

AiwnbergtCofpomjon for PuMc 
Broadcasting. toD-trw: (600) 532-7637 

$24.15 
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This book is designed to provide guide- 
lines for implementing a thematic 
approach to mathematics. The author 

believes that the benefits of using a the- 

made approach include an increase In students’ motivation to learn, the 
accommodation of students’ individual differences, growth tn children s con- 
fidence in their mathematical ability, and a realization of mathematics appbc- 
ability to real-wnrid situations. 

How to Use Problem-Based learning in the Classroom 
(ENC-011848) 

Grade* K-12 This book introduces problem- based 

Association tor vson and learning (PBU , a teaching technique that 

Cuntartm DfrtlrWrt. ttf-trw (300) 

933-2723 $19.r* 



DynEDRS 



•' •- .• '-^*3 




Grades 2 and 3 

Public Broadcasting Service. idHret 
(800) 845-4727 $399.00 



educates by presenting students with a situation that leads to a problem for 
them to solve. The book also includes five sample PBL units for grades 3,5, 

7, 9,and 11/12. 

Apple Learning Interdvmgo; A Dynamic Online Cormnuntty 
Where Educators Share, learn, and Communicate (tNC- 016730 ) 
ali.appie.com 

| This web site offers an online resource for 
^ BS - — 1 educators interested in professional devel- 

opment, creating and sharing curriculum resources, and building a world- 
wide commurity committed to finding even better wavs to teach with tech- 
nology. 

To Half or Half Not; Fractions. Decimals flENC- 013 -n 7) 

This video on teaching fractions, part of 
the PBS Mathline series, shows the imple- 
mentation of a lesson on equivalent frac- 
tions that uses fun, hands-on activities to engage student’s understanding of 
the complex concept. Students use gcoboards to discover the number of 
wavs to divide rectangles of given sizes into halves. Also on this tape is the 
lesson entitled Food forThougfac Fractions, Dedmals (for grades 4 and S), 
which covers estimation and problem solving, and the lesson Soak It Up: 
Number Sense, Computation (also grades 4 and 5). 

Rofl out the Barrel (ENC-c 317) 

This professional development video for 
middle school teachers, part of the 

_ w Magnifying Math Power series, features a 

lesson in which students investigate the most economical storage arrange- 
ment for storing 1 2S oil barrels. Also available on this tape is the lesson end- 
tied The SmithviUe Families (grades 5-8), In which students generate the 
number patterns in Pascals triangle and investigate the probability of 
girl/boy combinations in a family of five children. A third lesson on the 
video, The Great Race, features a lesson about constructing number patterns 
generated by a race between a tortoise and a hare and using these patterns to 
graph the situation. ♦ 

Guide to Teaching a Problem-Based Science Curriculum 
(ENC- 0147 S 2 ) 

This book, developed as part of the 
Problem Based Science Units series, pro- 

. . vides guidelines for the implementation of 

seven problem-based laming (PBL) units. The text provides background 
information about the PBL: approach and specific guidelines for implement- 
ing it In the classroom. 

Through Mathematical Eyes: exploring Relationships 
in Math td Science (ENC-oi 1369 ) 

Grades 6-8 

Greenwood PiijfishlngiWwwnann 
Educational Boob Inc , tcMrec (60- . 

793-2154 $11.56 



Grades 5*8 

Puttie Broadcasting Sdrvfca. tofVfrw: 
(000) 645-4727 $299.00 



Grade* 6-8 

KcotoS/Hunt Publishing Company, lo 2- 
tre* (800) 770-3544. 02.95 



This book, from the Moving Middle 
Schools series, presents vivid, revealing 
stories of how the teaching of the concept 

of functions can play out in diverse middle 

school classrooms ranging from rural Maine to urban San Francisco. 

Tods for Understanding: A Resource Guide for Extending 
Mathematical Understanding m Secondary Schco.s 
(ENC-oi 633 i) . 

www.ups.edu/commuf \iiyItofu 

Grades 7*12 | This World Wide Web site is intended to 

help intermediate and middle grade math- 



ematics teachers, including those who teach remedial math classes and sec- 
ondary special educators, show students the connection between mathemat- 
ics and its application in everyday contexts. Winner, Digital Dozen 1 /2000. 

Dermis Kvmkd's Microscopy: Science and Photography 
Through a Microscope (ENC-oi673i) 

MW.porc.haw3ii.edu/kunkel 

PMiiA 7 Ami tin I This web site is the home page for 

« renowned microscopist Dennis Kunkel. It 

showcases his commercial work, provides information about his publications, 
and features resources for colleges, schools, or individuals who want to learn 
more about microscopy. 

High School Mathematics at Work: Essays and Examples for the 
Education of AB Students (ENC-o 12661 ) 

This book of essays examines how high 
school mathematics can and should help 

students deal with situations they 

encounter in their everyday lives. This book is organized Into four themes. 
Connecting Mathematics with Work and Life, The Roles of Standards and 
Assessments, Curricular Considerations, and Implications forTeaching and 
Teacher Education. 



Gradn 9-12 

ftofooal Academy Press (HAP). toMrea: 
(800)624-6242 $27.96 



Sources of Real Data 



jLil 



National Oceanic and Atmospheric Administration (NQAA) 
Howie Rage (ENC- 009874 ) 



www.noaa.gov 

QfrdW K*12 

NtfcraiOettrtetriAinttvhefc 

AdmW£W»O(H0AA) 



Maintained by the U.S. Department of 
Commerce, this web site provides infor- 

mation about die National Oceanic and 

Atmospheric Administration, whose mission Is to describe and predict . 
changes In Earth’s environment and to conserve and manage the nation s 
coastal and marine resources to ensure sustainable economic opportunities. 



VVMeNet (ENC- 004126 ) 
whe fe.wheelock.edu 

Grades K-12 

CoWwraDon of tfw Rotogy tXpaftjncntv 
it WlvtfccJc CoHegfl and Simmonc 
Co 6 *gb 



This web rite, funded by the National 
Science Foundation, enables students to 
collect and analyze data on many whale 

spedea right from their classrooms. 

WhaleNet offers curriculum resources and support, a source of data for 
interdisripliiiary classroom activities, and interactive informational support 
through WhaleNet/EnviroNet Winner, Digital Dozen 4/1996. 

Government Information Sharing Project USA Counties 1994 
(ENC- 002257 ) . , 

govinfo.kerr.orst.edufmde)chtmi 

Grades K-12 I Part of the Government Information 

Oregon Oats Untarsty | Demonstration Project web site, this site 

provides access to information from, .he United States Census Bureau data- 
base on USA Counties. The database compiles demographic, economic, and 
governmental information spanning several yean and Sources. Winner, 
Digital Dozen 10/1996. 
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Explore the GLOBE Program (ENC-oo93°4> 

JjODe.fJI.nOad. 9 OV 



Grades K-12 

Global learning and Observations to 
Benefit tt» Environment (GLOBE) 
Program 

PmMWmt National Oceanic and 
Atmospheric Admratratian (MOM) 



Global Learning and Observations to 
Benefit die Environment (GLOBE) is a 
worldwide network oi K* 1 2 students, 
teachers, and scientists working together 

to study and understand the global envi- 

ronnient. GLOBE students make a core set of environmental observations at 
or near their schools and report their data via the Internet. Winner, Digital 
Dozen 9/1995, 11/1996, S/1998. 

Motioned VSfecrther Sendee (NWS) <ENC-oi 46 ? 8 ) 

•Aww.mvs. noaa go v 

Grades K-12 I This site, maintained by the National 

tattoo* Wwmer Service {NWS) Oceanic and Atmospheric Administration s 

(NOAA) National Weather Service (NWS), provides direct access to U.S. 
official weather forecast information. Users have access to national weather 
dam including radar summary charts, weather conditions for the past 24 
hours, weather maps, and international weather conditions. 

Online with Accu-Weather: Instructional Modules m Meteorology 

h ttp:ffwvM.a ecu wee the r. comiwea therf/index_c° r P 

This book contains 10 instructional mod- 
ules in which students access real-time 
weather data and information from Accu- 
Weather's online database of radar and 
satellite information, computer forecasts, 
and guidance prepared by many of the 
federal government emergency-prepared- 
ness information agencies such as the 

a. A t n AM ►AIT 



Grades 7*12 

EUkrt Abrams, Janies levin. Barry Ua 
Myws, Alfred Pa«n*r. fred Wilhum III. 
Wada Shumaker 
Ordartof htfermsOM 
tovw/Himt Pubfchtog Ccmpany. (800) 

770^544. vrw tandafflwfftcoov 

19.75 per student edition; ttf.W per 
leactart manual 



— ircaa uuui -5 — - 

National Huniane Center and the National Severe Storm Center. 

BoR, Boil, Tcfl and Trouble: The International Boiling Point Project 

^fcler^sfevensKch.eduicurricuiurniboilpro/ 

This web site is designed to allow students 
to participate in an international inquiry 
to discover which factor (room tempera- 
ture, elevation, volume of water, or heat- 
ing device) has the greatest influence on 
boiling point of water. In order to partici- 

pate, students boll water, record their 

information, and send it via email to be included in the database of results. 
Winner, Digital Dozen 10/ 1999. 

Six Billion and Beyond: Population m the New Mifennhon 

(EMC -016490) 

www.pbs.org/sixbillion 



Grades 6-8 

fartioped and managed by tt» Center w 
Irr^roved EflQtneenno Science 
Education (GESE) 

Se riate Nation* Science Education 
Statoirta (December 1905). NCTM 
Carieuhjm and EviiuitJoA Standards 

0**) 



This site explores population issues as they 
affect peoples' lives and countries. A click- 
able world map serves as the entry to 
population information about China, 

— — India, Italy, Kenya, Mexico, and the 

United States. A counter keeps truck of world population and notes how 
many babies are bom during a visitors tour of the site. Winner, Digital 

Dozen 1/2000. 



Grade 6 and a? 

ere^cfirecOorA^ 

coflWdwriopmwt Mtgafl Gelsttln. 
PSSOnfino 

■rPSSOnftw 



Visit rtnc.or ^ ^ s 



WWW Resources for Teaching Statistics (ENC-oi 244 6) 

/t szlawu.edui~r l ocKitise98 



Grade 6 and op 

Robin H. Lock 



This site is designed to direct browsers to 

r^.iu^ web sites that typify the various online 

resources available to support statistics instruction. Sections include the fol- 
lowing: on linc course materials for introductory statistics. Advanced 
Placement preparation, and multivariate statistics courses. Winner, Digital 
Dozen 7/1998. 



The Global Water Sampling Project ^ENC-oi <*55> 

ki2science.5tevens-tech.edufcurrtculumfwaTerprojhndex.htm! 

This online project provides a format for 
students around the globe to collaborate 
in fresh water testing This project has 
three primary purposes: to identify 

organisms in the water and see if they are 

present in other, more distant, water 

sources; to assess the quality of water based on physical characteristics 
chemical substances, and biological indicators; and to look for relationships 



Grades 6-12 

Connie Rogers, in conjunction with the 
Stevens Institute of Technology! Centor 
tor improved Engineering and Science 
Education (CfESE) 

$t»»d»ntr: National Sctencfl Education 
Standards (December 1995) 



The Data and Story Library (DASU (ENC-012429) 

Jibstat. cm u. edu/DASL 



Grades 7*12 

Matthew Hutcheson Mike Meyer 



TMs web site is an online library of data 
fila and stories that illustrate the use of 

basic statistics methods. It is designed to 

provide data from a wide variety of topics sc th* statistics teachers can find 
real-world examples that wffl be interesting to their students. 

wv^^neb^eMWp/webquest.hrmSIntroduction 

o.« 1 This web site is intended u a structured 

activity or lesson plan that tatroduces stu- 

1 dents to the practiol mechanics and sod- 

rtal implications of the genetic engineering of plants grown for humm con-^ 
sumption. Die site also Lounges students to learn about 
shows how ordinary dtizern an become part ofthe ckosion mabngprocess 
for issues that are important to them. Winner, Digital Dozen 10/1999. 
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Like what you Want to 

see more? The full-length catalog 
records for these materials and 

w' more on the same subject can be 

found by searching ENC's online data- 
base of more than 16.000 curriculum resources. 
Each record contains information such as 

descriptive abstract complete table of con- 

y tents, information on funding sources, and 

P where available-links to third-party reviews^ 

in many cases, you can also access the web site 
of the resourr publisher and place orders 
directly. Go to ENC online (■-•nc.org) for more 
information* 
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Feedback and Subscription Form *»« 

TJt on ENC'S mailing list and receive your free subscription to ENC Focus: A Magazine for Classroom Innovators. 
please provide all of the Information requested. 



Name: 

School or Institution: 
Preferred Mailing Address: 

Telephone Number: 

Fax Number 
Email: 



aty 



Sut* 



Zip 

CP Work 



Home 



Area Coda 



Number 



Area Code 



Number 



Are you willing to be contacted by ENC staff at a later date to provide your impressions of our products and 
services? (Check only one.) 

^ Yes CP No 

My primary role in education is*. (Check only one.) 



My area is: (Check only one.) 



; teacher 
: administrator 
: college/university faculty 



CP libra nan/media specialist 
CP computer specialist 
^ curriculum specialist 



CP parent 
CP student 
other 



elementary education 
: mathematics education 
' science education 



CP math/science education 
CP educational technology 
.O computer science 



CP library science 
CP other 



TEACHERS, circle those grades you teach: 

ADMINISTRATORS, circle those grades for which you have responsibility: 
TEACHER EDUCATORS, circle those grades for which you prepare teachers. 



Prt-K K 1 2 3 4 S 6 7 



9 10 11 12 



l work in a (choose one): 



public institution private institution Years of K-12 teaching experience: 



How did you initially hear about ENC products/services? (Check all that apply.) 



j Raad about ft in: 

dP Pamphlet/FIyer/Brodiure 
CP ENC Publication 
(P Educational Journal 
dP Newsletter 
CP‘ World Wide Web Sites 
CP ENC Online 
JT Other 



Utamad about ft through: 
dP Conference Presen tatlon 
CP Conference Exhibit 
dP ENC Demo Site Session 
•dP Training Session 
CP' Television Advertisement 

IT' other 



• Was told about ft by: 

CP Teacherts) 

CP Admin istrator(s) 

CP Curriculum Specialist^) 

CP Ubrarlan/Media Specialist 
Technical staff 
ENC staff 

-T Eiienhower Consortia staff 
Other 



How did you obtain this publica tion? (Check only one.) 



‘t It was mailed directly to me by ENC. 

Cy I received it from a school administrator. 

• I received it from a district administrator. 

" * | received it from rty department or grade level chair. 

What suggestions do you have for improving this publication^ 



p j received it from another teacher. 

l picked It up at a conference. 

^ I received it at a professional development meeting. 
7 Other — 
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What type of computer do you use most often? (Check only one.) 



Macintosh 



PC 



Other 



I do not use a computer 



How much memory capacity (mega bytes) does your computer have? (Check only one.) 






24 MB 



22MB 



64 MB* 



DO not know 



How do you generally access the Internet? 



- [ do not have Internet access 

“ modem - 14.4 kbps or slower 
~ modem - 28.8 kbps 



modem - 33.6 kbp. 
modem - 56 kbps or faster 
cable modem 



direct connection (ie, LAN) 
l do not know 
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Tb receive your free subscription to ENC Focus: A Magazine for Classroom Innoratan, please complete the entire form, 
or call toll-free at (800) 621-5785. You can also go to gnc.org^Qrdci to get on our mailing list. 



v7n»1 



Name: 



School or Institution: 



Preferred Mailing Address: 

Telephone Number: ( 

E-mail: 



Street ao#ms 

D work D Home 



city 



Fax Number: ( . 



J 



Are you willing to be contacted by ENC staff at a later date to provide your impressions 
of our products and services? (Check only one.) CD Yes ^P No 



My primary role in education is (Check only one): 

~dp librarian/media specialist 

§ computer specialist 

college/univarsity faculty 
curriculum specialist 



My area is (Check only one): 



dP teacher 
dp administrator 
parent 
D student 
dP other 



(P elementary education 

§ library science 

educational technology 
computer sdence 



1 math/sdence education 
1 mathematics education 
1 science education 
1 other 



10 11 12 



TEACHERS, circle those grades you teach: Pre-K K1I345678 

ADMINISTRATORS, circle those grades for which you have responsibility: 

TEACHER EDUCATORS, cirde those grades for which you prepare teachers: 

I work in a (choose one): C> public institution O private institution Years of K-1 2 teaching experience: 

tears*) to ft, hfcnkn «t of IMS. no (*»« « muni » im* u • IT* 

ttan. IfMRMMr J UJL li HL m»i twMtw Omivmm MtoandOHrmpam —>**+&***** oh <UtfrW7> 



ttoa dywIiMwr 
nfg#wi Omaum* 

OGftOftl noduct Request *Bb 



Aapmed by OMt - ho. im052S 



ON 



To receive your free subscription to ENC Focus: A Magazine for Classroom Inooraton, pleisc complete the entire form, 
or call toll-free »t (»J0) 621-S78S. You can also go to enc.org/or4er to get on our mailing list. 



v7rJ-l 



Name: 



School or Institution: 



Preferred Mailing Address: 

Telephone Number ( 

E-mail: 



Street Mdrta 

(D Work Home 



City 



Fax Number: (. 



.) 



Are you willing to be contacted by ENC staff at a later date to provide your impressions 
of our products and services? (Check only one.) dP Yes D No 



My primary role in education is (Check only one): 

dP teacher & tlbrarian/media specialist 

D administrator lP computer specialist 

(D parent dP college/unlversity faculty 

dp student CD curriculum specialist 

(D other 



My area is (Check only one): 

> elementary education 
* library sdence 
) educational technology 
) computer sdence 



> math/sdence education 
) mathematics education 
* sdence education 
1 other 



Pre-K K 



2 3 4 5 



TEACHERS, drcle those grades you teach: 

ADMINISTRATORS, circle those grades for which you have responsibiBty. 

TEACHER EDUCATORS, circle those grades for which you prepare teachers: 

I work in a (chocse one): O public institution O pnvate institution Years of K-1 2 teaching experience: 



7 8 9 10 11 12 
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Coming in the next issue of ENC Fmus^Magszine for Classroom Innovators ^ 



Making Schools Work 
for Every Child 

Featuring practical articles that milt help you make 
educational equity a reality in your classroom. 

F3aid swat Ihow *©... 









Don't miss 'this or ^ 
other future issues 
of EIUC Focus! 

Sign up for your FREE 
subscription today! 

Sec inside front cover for detjits. 



...Increase girls' interest in 
mathematics, science, and technology. 



...Structure your lessons to serve 
students with disabilities. 



...Meet the needs of students 
with limited English proficiency. 

And many other strategies to make 
your classroom a place where 
all students can succeed. 



Descriptions of materials 
from ENC's Collection that will 
help you celebrate student diversity 
in your classroom and many other 
articles and features... 
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